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For population to be consistently 
healthy, it is vital that people are 
active participants in the health 
development and disease prevention. 
With the future in mind, naturally 
the first group that 	strikes 	are 
children. (WHO, 2005) 
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Chapter I 
Introduction 
1. 
INTRODUCTION 
Health and nutrition are the most important contributory factors for 
human resource development in the country. Nutrition may be defined as 
the science of food and its relationship to health. It is concerned primarily 
with the part played by nutrients in body growth, development and 
maintenance (WHO, Tech Rep Series No. 477). Good nutrition means 
maintaining a nutritional status that enables us to grow well and enjoy 
good health (WHO, 1988). Children are the wealth of any nation as they 
constitute one of the important segment of the populations. Their nurture 
and solicitude are our responsibility. Good health and good nourishment 
are important factors in the child's growth and development. The better 
the health and nutrition, the larger children tend to be age for age, as 
compared with those nutrition and health are poor. Children in the age 
group of 5-14 years are often considered as school age. United Nations 
Educational Scientific and Cultural Organization (UNESCO) since 1972, 
for the purpose of statistics consider 6-11 years as primary school age and 
12-17 years as secondary school age. 
It is recorded that in India one fifth population comprises of 
children between 5-14 years, the age group covering primary and 
secondary school age. The foundation of good health and sound mind is 
laid during school age period. So it is a basic milestone in the life of an 
individual and responsible for many changes that take place during later 
life. The high level of nutritional deprivation combined with heavy 
burden of disease at young age has negative consequences which will be 
expressed during adult life. Hence the school age is nutritionally 
significant and children are considered to be the special risk group. 
Malnutrition during this period results in inferior school performance, 
working ability and physical growth (Kumari Sunita, 2005). 
1.1 Problem of Malnutrition 
Malnutrition has been defined as "a pathological state resulting 
from a relative or absolute deficiency or excess of one or more essential 
nutrients". It comprises four forms 
• Undernutrition 
• Overnutrition 
• Imbalance 
• Specific deficiency 
• Undernutrition: This is the condition which results when insufficient 
food is eaten over an extended period of time. In extreme cases, it is 
called starvation. 
• Overnutrition: This is the pathological state resulting from the 
consumption of excessive quantity of food over an extended period of 
time. 
• Imbalance: It is the pathological state resulting from a disproportion 
among essential nutrients with or without the absolute deficiency of 
any nutrients. 
• Specific deficiency: it is the pathological state resulting from a 
relative or absolute lack of nn individual nutrient. 
(WHO, Monograph Sr. 53) 
According to Deolalikar (2012). one area where India's 
development falls desperately short, is nutrition. Child undernutrition 
rates are higher in India than in many parts of sub-saharan Africa. India's 
economic transformation and growth have received much attention in 
recent years. India has also made considerable progress on many social 
2 
fronts, such as fertility decline, expansion of schooling and bridging the 
gender gap in education, especially at the primary and lower secondary 
levels. However, there is one area of human development where India has 
not fared particularly well: hunger and malnutrition. Malnutrition sets in 
very early in the life of an Indian child. Indeed, nearly a quarter of all 
children are born with a major nutritional disadvantage — low birth 
weight. Important reason for low birth weight is the high proportion of 
mothers who themselves are underweight and who suffer from anemia. 
Malnutrition is self-perpetuating. A child's nutritional status at any 
point of time depends on his or her past nutritional history, which may 
particularly account for the present status. To some extent, this nutritional 
history is linked to the mother's health and nutritional status. This in turn 
has been influenced by her living conditions and nutritional history 
during her own childhood (Jean, 1993). 
3 
Introduction 
Nutritional Status of 
Woman of Child-
bearing Age 
Nutritional Status at 
	 Nutritional Status of 
Puberty 	 Pregnant Woman I 
Influence of Each Generation's Nutritional Status 
on the Following Generation 
4 	Girl's Nutritional 
Status 	f 
Neonatal and Infant 
Nutritional Status 
Nutritional Status of 
Lactating Women 
Source: (Jean, 1993) 
Figure 1.1: Influence of Each Generation's Nutritional Status on the 
Following Generation 
Prevalence of Malnutrition 
Malnutrition remains most serious health problem and the single 
biggest contributor to child mortality. Malnutrition is basically cellular 
imbalance between the supply of nutrients and energy and the body's 
demand to ensure growth, maintenance and specific body functions. 
Malnutrition is thus a health outcome as well as risk factor for diseases 
and it can increase both of morbidity and mortality. Under nutrition 
occurs when one or more vital nutrients are not present in the quantity 
4 
that is needed for the body to develop and function normally. This may be 
due to insufficient intake, increased loss, increased demand or a condition 
or diseases that decrease the body's ability to digest and absorb nutrients 
from available food, Nutrient deficiencies vary in their manifestations, 
some leading to specific clinical signs, many affecting growth at an early 
stage (Mason et al, 2003). Malnutrition or under nutrition to be specific 
includes — underweight, stunting, wasting I thinness. 
Malnutrition affects millions of people around the world. One third 
of all death in children in developing countries are linked to 
undernutrition. More than one-half of the 9.7 million child deaths 
worldwide are linked to undernutrition. Malnutrition alone not only kills, 
but also exacerbates the burden of infectious diseases (USAID 2009). 
Malnutrition is "not so silent" emergency in India also. Approximately 60 
million children are underweight in India. India ranks second only after 
Bangladesh with regards to the prevalence of underweight children in the 
world. India has 49% of underweight children which contributes to 39% 
of the world's underweight children. The prevalence of malnutrition in 
children is much higher in India than all other countries within South 
Asia and is higher than the average for other regions of the world 
(UNICEF, 2009). Child malnutrition is responsible for 22 percent of 
India's burden of disease. Given its health impact, education and 
productivity, persistent undernutrition is major obstacle to human 
development and economic growth in the country, especially among poor 
and the vulnerable, rural areas where the prevalence of malnutrition is 
highest (Michele, 2005). The NFHS 111 (2006) data reports that 
undernutrition is substantially higher in rural areas than the urban areas. 
The global community has designated halving the prevalence of 
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underweight children by 2015 as a key indicator of progress towards the 
Millennium Development Goal (MDG). 
Table 1.1: Prevalence and Global Share of Underweight among 
Children 
Country Prevalence of Underweight Share of Total Underweight 
Children in Country (%) Children in the World (%) 
India 47 39.0 
Bangladesh 48 5.7 
Pakistan 38 5.5 
China 8 4.8 
Nigeria 29 4.4 
Ethiopia 47 4.2 
Indonesia 28 4.2 
Philippines 28 1.9 
Vietnam 28 1.5 
Source: UNICEF. 2009 
Micronutrient malnutrition i.e. insufficient dietary intake of 
nutrients such as vitamin A. iron and iodine — affects the health and 
survival of more than 2 billion people worldwide. Deficiency of these 
three micronutrients is closely linked with childhood illness and mortality 
(Omni, 1996). Vitamin A deficiency (VAD) can cause night blindness 
and reduce the body's resistance to disease. In children VAD can also 
cause growth retardation. Between 100 and 140 million children are 
vitamin A deficient. An estimated 250,000 to 500,000 VAD children 
become blind every year (WHO, 2010). The estimated prevalence of 
VAD is 23.4%, suggesting that there are - 83 million vitamin A deficient 
school aged children in the region, of whom 10.9% (9 million, at an 
overall prevalence o12.6%) have mild xerophthalmia (night blindness or 
Bitot's spot). Potentially blinding corneal xerophthalmia appears to be 
negligible at this age (Singh and West 2004). Major supplement programs 
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are in place to raise vitamin A status in the region; but in south Asia, only 
one child in four actually receives them (Asian Development Bank 2010). 
According to Sachdeva Sandeep et al (2010), Vitamin A deficiency 
remains a significant public health problem among rural children in 
Aligarh district. Percentage Prevalence of Anemia in school age children 
(6-14 years) as per studies conducted during 1981 to 1996 ranges from 
14% to 96%, and is given in the following table — 
Table 1.2: Percentage of Anemic Children in Different Parts of India 
Location 	 % Anemic Children 
91 
Kolkata 	 96 
Hyderabad 	 60 
Chennai 	 14 
New Delhi 	 67 
Varanasi 	 69 
Source- Task Force Report on Micronutrients, 1996, DWCD, GOT. 
Thus iron deficiency anemia is a public health problem among 
school children and is seen across the various cities of India. IDD affects 
over 740 million people, 13% of the world's population. Fifty million 
people have some degree of mental impairment caused by IDD (WHO 
2009). On an average, prevalence of total Goiter among 6-12 year old 
children is about 4%. No state in the country is free from [DD, Around 
260 districts out of 321 districts surveyed had more than 10% prevalence 
of IDD (Task Force Report on Micronutrients, 1996). According to 
World Health Organisation, in 2007, nearly 2 billion individual had 
insufficient iodine intake, a third being of school age. 
1.2 School-Age Children 
According to WHO, information series on school health (2007), the 
age of 5-15 years is a period of transition between childhood and 
adulthood which occupies a crucial position in the life of human beings. 
This period is characterized by an exceptionally rapid rate of growth. 
Children are building up new tissues constantly and replacing the old 
ones. Their nutritional requirements are higher per unit body weight than 
those of adults. If children do not receive the nourishment they need, 
undernutrition and malnutrition of one type or other will inevitably result, 
the type and extent depending on the type and quality of nutrients lacking 
in diets (Cravioto et at 1976). According to NFHS III (2006), 90.1% of 
the 6-10 years and 74.2% of 11-14 years old children attended primary 
school in 2005-2006. 
Prevalence of Malnutrition Among School Age Children in 
India 
In India, according to UNICEF (2008), the prevalence of 
malnutrition in school going children varied across states, with Madhya 
Pradesh recording the highest rate (55%) and Kerala showing the lowest 
prevalence of 27%. 
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Table 1.3: Prevalence of Undernutrition in Various Parts of India 
Reference Place Age (yrs) Prevalence (%) 
Alim F. et al 2012 Aligarh 6-14 Wasting 
Uttar Pradesh 86.95 — Boys 
76.53 — Girls 
Stunting 
75.35 — Boys 
74.68 — Girls 
Saluja et al 2010 Meerut (U.P.) 5-11 Wasting 
46.3% — Girls 
43.2% — Boys 
Stunting 
46.0% — Girls 
41.8% — Boys 
Patil and Wasnik 2009 Maharashtra 5-12 Underweight — 19 
(Rural) Stunting — 30.3 
Thinness — 16.8 
Bose et a] 2008 West Bengal 6-14 Underweight— 16.9 
(Rural) Stunting — 17.2 
Thinness — 23.1 
Khan et al 2004 Aligarh (Rural) 6-14 Wasting 
Uttar Pradesh 32.76 — Boys 
28.12 — Girls 
Stunting 
79.72% — Boys 
81.80% — Girls 
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According to the UNICEF, state of world children (2008), nations 
where the human resource is undervalued and material resources are 
overvalued always remain poor. India stands 2511 ' on the Global Hunger 
Index with 46% of undenveight children. This perhaps holds good 
especially for a state like Uttar Pradesh which, with a population of about 
18 crore, is home to about one sixth of country's population. Every sixth 
malnourished child in India lives in U.P. Fifty seven percent children 
born to malnourished mothers and underweight. In Uttar Pradesh the 
undernutrition figure is as high as 72 percent (Monika Mehrotra et a], 
2011). 
Significance of Nutrition during School-Age Period 
School going children are the future generations of any country and 
their nutritional needs are critical for the well being of society. In SEAR, 
a large number of children suffer from chronic malnutrition and anemia, 
which adversely impacts their health and development (WHO 2006). 
Addressing the nutrition needs of school going children could be an 
important step towards breaking the vicious cycle of intergenerational 
malnutrition, chronic diseases and poverty. Epidemiological evidence 
from both the developed and developing countries indicates that there is a 
link between foetal under-nutrition and increased risk of various chronic 
diseases during adulthood (ACC/SCN 2000). Good nutrition during 
school-age is critical to cover the deficits suffered during childhood. 
Dietary intake with respect to adequate availability of food in terms of 
quantity and quality (particularly, the mean caloric intake), ability to 
digest, absorb and utilize food and the social discrimination against girls 
can greatly affect the adequate nutrition of these children (WHO 2006). 
Following are the reasons to consider the school age period as a 
nutritionally critical period of life — 
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• Firstly, there may be socio-cultural factors or change of lifestyle and 
food habits of children that can affect both nutrient intake and needs 
(Spear 1996). 
• Secondly, growing children have increased nutrient requirements 
(Scholl et al 1994, Story et at 1999). 
• Thirdly, school age can be second opportunity to catch up growth if 
environmental conditions, especially in terms of nutrient intake are 
favorable (Gopalan 1989). 
• Finally, psychological changes and development of their own 
personality can impact on their dietary habits during a phase when 
they are very influenceable (WHO 2006). 
1.3 Importance of Nutritional Assessment 
According to Mercedes De Onis (2009), growth monitoring has the 
potential for significant impact on mortality even in absence of nutrition 
supplementation or education. Growth trends are an essential tool in 
pediatric practice. Their value resides in helping to determine the degree 
to which physiological need for growth and development are being met 
during important childhood period. Growth is the best global indicator of 
children's well being and growth monitoring is a screening tool to 
diagnose nutritional chronic systemic and endocrine diseases at an early 
stage. 
Nutrition monitoring helps to assess nutritional problem prevalent 
in the community, in terms of their nature, magnitude and distribution 
among the problem groups as well as geographical areas. Such 
monitoring over a period of time gives us an opportunity to study the 
changes occurring over a period of time. This information is necessary to 
evolve policies, to formulate appropriate programs and implement the 
same for the prevention and effective control of nutritional deficiency 
ii. 
disorders. It 	highlights 	the 	need to evaluate the ongoing 	nutrition 
programs, identify bottlenecks if any and to initiate corrective steps, 
wherever necessary (Brahmam, 2005) 
Methods of Nutritional Status Assessment 
Nutritional Status is the balance between the intake of nutrients by 
an organism and the expenditure of these in the processes of growth, 
reproduction and health maintenance. Nutritional status is the condition 
of health of an individual as influenced by the utilization of nutrients in 
his body. 
Following are some techniques which are used in nutritional 
assessment — 
• Anthropometrv: Anthropometric measurements such as height, 
weight, skinfold thickness and arm circumference are valuable 
indicators of nutritional status (Park, 2005). 
• Clinical Examination: Clinical examination is an essential feature of 
all nutritional surveys since their ultimate objective is to assess levels 
of health of individuals or of population groups in relation to the food 
they consume. There are a number of physical signs, some specific 
and many non-specific, known to be associated with states of 
malnutrition when two or more clinical signs of a deficiency disease 
are present simultaneously, their diagnostic significance is greatly 
enhanced (Park, 2005). 
• Biochemical Tests: With increasing knowledge of the metabolic 
functions of vitamins and minerals, assessment of nutritional status by 
clinical signs has given way to more precise biochemical tests which 
may be applied to measure individual nutrient concentration in body 
fluids (e.g. Serum retinol, serum iron) (Park, 2005). 
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• 24 hr Dietary Recall Method : In this recall method, dietary data is 
obtained from the respondent through an oral questionnaire of diet 
survey, using a set of standardized cups, suited to local conditions 
(Bamji et al, 2011). 
Anthropometric Indices 
Measurements by themselves are incomplete unless they are to 
associated with other measurement. Thus, anthropometric indices are 
derived from combination of raw measurements (Gibson, 2005). 
Examples of anthropometric indices are weight for age, height for age, 
weight for height, S.M.I. for age etc. These indices are essential for the 
interpretation of measurements as it is evident that a value of body weight 
alone has no meaning unless it is related to an individuals age or height. 
These indices are expressed as Z scores, percentiles or percentage of the 
median. Further, these indices are expressed as used to compare an 
individual or a group with a reference population. For population based 
assessment — including surveys and nutritional surveillance — the z-score 
is widely recognized as the best system for analysis and presentation of 
anthropometric data because of its advantages compared to the other 
methods. The z-score system expresses the anthropometric value as a 
number of standard deviations or z-score below or above the reference 
mean or median value (WHO, Tech, Rep. Series 854). The formula for 
calculating the z-score is — 
z-score (or SD-score) = (Observed value — Median value of the 
reference population) I Standard deviation value of reference 
population 
Weight for age is inadequate for monitoring growth beyond 
childhood due to its inability to distinguish between relative height and 
body mass. Hence, SMI for age complements height for age is 
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recommended in the assessment of thinness (low BMI for age), 
overweight and obesity (high BMI for age) and stunting (low height for 
age) in school aged children and adolescents (Onis et al, 2007). 
Height for Age 
Height for age reflects the achieved linear growth and its deficits 
indicate long term cumulative inadequacy of human health and nutrition. 
It cannot measure short term malnutrition. Low height for age is called 
stunting. The term "stunting" is commonly used to refer to the underlying 
pathological processes for height for age (WFIO, 1995). It is described as 
gaining insufficient height relative to age. 
BMI for Age 
Body Mass Index (BMI) is calculated from a person's weight and height 
and is obtained as the individuals body weight (in kgs) divided by the 
square of his or her height (in meters). It is the only indicator that 
includes all the three measurements — weight, height and age as for 
children, BMI is age and gender specific, because BMI values vary with 
the age and sex of the child, and is called BMI for age. 
International References / Standards which provide BMI for 
age Index 
The commonly used and recognized international growth 
reference/standards for assessing BMI for age in children and adolescent 
are — 
• WHO 2007 growth reference (5-19 years) 
• IOTF Cut off points (Cole et al 2000) and thinness cut offs (Cole et al 
2007) 
• Centre for disease control and prevention (CDC) growth charts 
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WHO 2007 provides BMI for age data for children between 5-19 years 
(De Onis et al, 2007, WHO 2007), The CDC 2000 references provide age 
and sex specific BMI for age for children between 2-20 years 
(Kuczmarski et al 2000, 2002). 
WHO 2007 growth reference (5-19 years) 
➢ Strengths of WHO 2007 Over NCHS/WIIO 1977 
• In this new WHO 2007 reference the BMI for age Index has been 
made available for school children and adolescent (5-19 years) 
• This new BMI for age has replaced the weight for height index, which 
suffered with prepubescent and height restriction. 
• No disjunction between length and height from 2-3 years seen in 
NCHS/WHO 1977. 
➢ Strength Over CDC 2000 
• As compared to the CDC, the WHO 2007 provides a wider range of 
percentiles. 
➢ Drawbacks of the WHO 2007 growth reference 
• Unlike height and BMI for age, the WHO 2007 growth reference 
reports weight for age index for age 5-10 years instead of 5-19 years. 
In developing countries, where the height measurements and BMI 
calculations are still in the process of gaining importance, weight 
measurements alone may be used for nutritional status assessment, 
owing to their ease in measurement. Therefore, the need for weight for 
age index for 11-19 years may be deeply felt in such situations. 
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1.4 Energy and Protein Requirements for School Age 
Children 
Energy 
The body needs energy for maintaining body temperature and 
metabolic activity and for supporting physical work and growth. The 
energy allowances recommended are designed to provide enough energy 
to promote satisfactory growth in infants and children and to maintain 
constant appropriate body weight and good health in adults. The factors 
which influence energy requirements are age, body size, physical activity 
and, into some extent, climate etc. It must be noted that Indian children in 
rural areas are more active than children in the western countries. 
Western children are mostly urbanites, less active and hence more prone 
to obesity. Rural children from developing countries like India weigh less 
than the reference children (ICMR 2010). 
Table 1.4: Energy Requirement of Indian School-Age Children 
Age 	 Total Energy Requirement (Kcal/day) 
(Years) 	 Boys 	 Girls 
6-7 	 1510 	 1400 
7-8 	 1630 	 1510 
8-9 	 1750 	 1630 
9-10 	 1890 	 1740 
10-11 	 2030 	 1880 
11-12 	 2180 	 2010 
Source: ICMR. 2010. 
The above mentioned table reflects the energy requirement of 
Indian boys and girls between the age of 6-12 years, who are healthy, 
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have attained the 95t h percentile of weight for age and have a moderate 
activity level as per the recommended dietary allowance for energy by 
ICMR (2010). 
Protein 
The word protein by derivation means that which is of first 
importance. Indeed, they are of greatest importance in human nutrition. 
Protein requirements vary from individual to individual, according to age, 
sex and other physiological variables. (Park & Park 2005) 
Table 1.5: Protein Requirements of Indian School-Age Children 
Age Group 	 Total 	Daily Requirement (gm protein/day) 
(Years) 	 goys 	 Girls 
6-7 	 23.5 	 23.0 
7-8 	 26.6 	 26.1 
8-9 	 29.7 	 29.5 
9-10 	 33.0 	 32.6 
10-11 	 36.3 	 36.8 
11-12 	 39.6 	 40.0 
Source: ICMR, 2010. 
Micronutrient Deficiency Disorders 
Micronutrients are nutrients needed in tiny amounts, may be a few 
mg or micrograms per day and include various minerals and vitamins. 
They do not contribute to the energy intake but normal healthy living is 
not possible without them. 
Vitamin A Deficiency (VAD) 
Vitamin A deficiency results in blinding several hundred thousand 
children a year. Vitamin A is essential for normal maintenance and 
function of body tissues, for vision, cellular integrity, immune 
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competence and growth. Vitamin A deficiency is therefore a systemic 
disease, most specific effects involving the eye. Rich sources of pre-
formed vitamin A or retinal are cod liver oil, shark liver oil and liver. 
Moderate sources are butter, ghee (butter oil) and egg yolk. Best source 
of carotene is red palm oil. Provitamin A carotenoids are present in 
carrots, green leafy and yellow red vegetables and ripe mangoes. 
Clinical Features: 
• Defective dark adaptation is the most characteristic early clinical 
feature resulting in night blindness. 
• Prolonged deficiency of vitamin A in the diet results in a syndrome of 
Xerophthalmia. There is pigmentation of the caruncle with loss of 
normal luster and moist appearance of palpebral conjunctiva, which 
appears dry and wrinkled. Bitot spots appear as chalky grey spots on 
the temporal side of comeascleral junction. Cornea is softened and 
ulcerated (Keratomalacia). Eventually, it is infected and perforation of 
cornea occurs, resulting in opacification and blindness. 
Iron Deficiency Anaemia (IDA) 
Iron deficiency is the most common cause of nutritional anemia 
(microcytic hypochromic anemia) in the world. Children need more iron 
to meet the needs of growth. In our country nearly 50% of children are 
anemic. Iron is present widely in animal and plant foods, e.g., meat, liver, 
kidney, egg yolk, green vegetables and fruits. 
Clinical Features: Pallor is the major symptom. The onset of anemia is 
often insidious. Children do not thrive well, appear off color and easily 
fatigued. Nails become thin, brittle and flat. Longitudinal ridges appear 
on nails, which may become spoon shaped and concave (Koilonychia). 
Persistent iron deficiency may even result in growth retardation. Mental 
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performance is reduced. The attention span, school performance and 
general activity of children may get adversely affected. 
Iodine Deficiency Disorders 
Iodine deficiency disorders (IDD) refers to the wide spectrum of 
effects of iodine deficiency on growth and development. It includes 
endemic goiter, endemic cretinism, impaired mental function in children 
and adults with goiter. 
Clinical Features: Endemic goiter is graded by the method of WHO, 
described in the following table — 
Table 1.6: Estimation of Thyroid Size by Palpation 
Stage 0 	No goiter 
Stage I-A 	Goiter detectable only by palpation and not visible even when neck is 
fully extended. 
Stage I-B 	Goiter palpable but visible only when the neck is fully extended (This 
stage also includes nodular glands even if not goitrous) 
Stage 2 	Goiter visible when the neck is in normal position, palpation not needed 
for diagnosis. 
Stage 3 	Very larger goiter. which can he recognized at a considerable distance. 
Vitamin C Deficiency 
Vitamin C is essential for the formation of collagen and 
intercellular matrix in teeth, bones and capillaries. It also helps in transfer 
of iron from plasma transferrin into tissue ferritin and thus helps in 
storage of iron in the bone marrow, spleen and liver. Citrus fruits and 
vegetables including tomatoes, cabbage, leafy greens and germinating 
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pulses. Large quantities occur in liver and kidney but not in meat. 
Vitamin C is destroyed in cooking. 
Clinical Features: Gum bleeds are common in vitamin C deficiency. 
Riboflavin Deficiency 
Riboflavin enzymes are involved in many oxidative enzyme 
systems in energy metabolism, synthesis of glycogen and erythropoiesis. 
Liver, meat, eggs, kidney and green leafy vegetables are the sources of 
riboflavin. 
Clinical Features: There may be glossitis (sore, magenta or red colored, 
glazed, smooth tongue), cheilosis (cracking at the angle of mouth) and 
nasolabial dysbacea (scaly dermatitis, pruritus) (Ghai et al, 2005). 
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1.5 Rationale and Justification 
Good nutrition is of prime importance in the attainment of normal 
growth and development and in the maintenance of health through out the 
life. Children in the age group of 5-14 years are often considered as 
school age. Since 1972, the United Nations Educational Scientific and 
Cultural Organization (UNESCO) consider 6-11 years as primary school-
age and 12-17 years as secondary school age. It is recorded that in India, 
one fifth of the population consists of children between 5-14 years, which 
includes the primary and secondary school age (Srivastava et al, 2012). 
School age is considered as a dynamic period of growth and development 
because children undergo physical, mental, emotional and social changes. 
School—age period is nutritionally significant because this is the prime 
time to build up body stores of nutrients in preparation for rapid growth 
of adolescence (Awasthi et al, 2000). The average gain in weight during 
this period is about 3-3.5 kg per year and in height approximately 6 cm 
added each year (Isaranurug, 1999). Their brain reaches nearly adult size 
during this period, life pattern and habits are established and it will 
become the ground where the quality of life it going to be ground 
(Nelson, 1996). As stated by Awasthi et a] (2000), inadequate nutrition 
during childhood may lead to malnutrition, growth retardation, reduced 
work capacity and poor mental and social development. 
It is well documented that suffering from under-or overnutrition 
during the school years can inhibit a child's physical and mental 
development. Stunting (low-height for age) is associated with long term 
consequences, such as impaired intellectual achievement and school 
performance (Frongillo, 1999, Martorella et al, 1992) and also leads to 
reduction in adult body size and, subsequently, reduced work capacity 
and obstetric complications (Martorella et al, 1992). Thinness (low body 
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mass index for age) in school-aged children can result in delayed 
maturation, deficiencies in muscular strength and work capacity and 
reduced bone density later in life (WHO, Tech Rep Sr, 954). The 
overweight or obese school-child also faces increased risks of high blood 
pressure, metabolic syndrome, non-insulin-dependent (type 2) diabetes 
and psychological disorders (WHO, tech Rep Sr. 916). 
The school going ages have high significance because this is the 
chief period for growth and nutrition of children and adolescents (Kumari 
et al, 2005). Dietary intake serves as the best indicator for assessing 
nutritional status. For their optimal growth and development, the school-
age children require adequate nutritious food to meet their daily 
nutritional requirements (Evans, 2000). Children need energy for the 
disposition of tissues. Energy is also required for physical activity of life. 
Protein is the second most abundant substance in the body, next to water. 
Protein helps the child to grow, as the constituent amino acids are 
necessary for the synthesis of tissue in the body ((hai et al 2005). During 
these age groups, deficiencies of protein/calorie in diet result in 
underweight, wasting, stunted growth, low immunity and also impaired 
cognitive and motor development and learning. Globally, malnutrition is 
a major public health problem especially in developing nations of Africa 
and Southern Asia including India (WHO, tech rep sr 854, WHO, World 
Health Report 2002). 
Adequate micronutrient status is critical for good health and 
development during childhood. Severe anemia, which can result from 
iron, folate or vitamin B12 deficiency, negatively impacts work capacity, 
intellectual performance, and child cognitive development (de Benoist et 
al, 2008). Vitamin A plays a critical role in eye health and immune 
function (Sommer et al, 2002) and also plays a role in the etiology of 
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anemia. Sufficient iodine is crucial to the growing child to optimize 
mental development and prevent goiter and its complications (Allen et at 
2006). 
Many governments, multilateral and bilateral organizations 
recognize that good health and nutrition of children during the primary- 
school years contribute to educational achievement, growth and 
development (Jukes et al, 2007). Despite advocacy for health and 
nutrition services for this age group, there is a clear lack of data on the 
actual nutritional status of children in this age group. Mostly researches 
focused on malnutrition in young children under 5 years of age, whereas 
school-aged children are often omitted from health and nutrition surveys 
or surveillance. Following evidences indicated the need to investigate the 
nutritional situation of school-aged children, who may be at risk of 
compromised growth and development. 
➢ Nutritional deprivation is rampant in children of school-age 
particularly among primary school children ranging in magnitude from 
20-80%. Since deficient physical growth is naturally reflected in their 
suboptimal mental achievement. (Gonzalez et al, 2007) 
➢ There are innumerable studies on the growth and nutrition monitoring 
of under five children but the studies on the children of school going 
age group are not many in literature (Chandra et al, 2006). 
➢ Anthropometric nutritional status for children 0-5 years are widely 
examined in population surveys; but similar data are lacking for 
children 5-19 years, as differences in growth and development from 5-
19 years are strongly associated with health in later life (Ronald, 
2009). 
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➢ Most of the research work that has been conducted on nutritional 
status of children is limited to infants and pre-school children only. 
There is derth information on nutritional status of school going 
children particularly from rural and tribal area. The National Family 
Health Survey-3 (2005-2006) in India, not reported on nutritional 
status of children in school-age group (Prabhakar et al, 2009). 
➢ Malnutrition in children under five years does not disappear magically 
when children cross the "Critical" threshold of five years because 
there are many factors influencing their nutritional status (Tai, 2009). 
➢ There is scanty data with respect to the nutritional status of school 
going children and adolescents, especially from sub-urban and rural 
areas in India (Banik et al, 2010). 
Nutritional deprivation during the school-aged years can constrain 
the physical and cognitive development of school children, possibly 
limiting their educational achievement and attenuating the impact of 
educational interventions for social development. Malnutrition during the 
school -aged years may even directly and indirectly compromise the 
health and survival of the future generation, as malnourished children 
approach adolescence and their reproductive years in a nutritionally and 
educationally disadvantaged position. Thus, under and overnutrition as 
well as micronutrient deficiencies occurring during school age are 
detrimental to the development of children. They negatively impact 
health, work capacity and quality of life across the life span. 
So there is need for nutrition interventions in school aged children 
and more high-quality research to assess nutritional status in this age 
group because an up-to- date overview of their nutritional status across 
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the world is not available. Access to high quality data on nutrition and 
health indicators in this age group would aid in prioritizing and setting up 
deliberate, evidence based nutrition intervention programs, targeting the 
nutritional problems that are of real concern (Cora et al, 2010). 
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Statement of the Problem 
The nutritional status of school-aged children impacts their health, 
cognition and subsequently their educational achievement. The 
assessment of nutritional status of this segment of population is essential 
for making progress towards improving overall health of the school age 
children. Keeping this in view, the present study, "Assessment of 
Jutritional Profile of School-Going (6-12years) Children Among Rural 
treas of Aligarh district", was undertaken by the researcher on the 
ssumption that this age group is an important phase as far as the overall 
levelopment is concerned. 
A number of studies have been conducted to assess the nutritional 
tatus of children in which different classifications like IAP. Gomez, 
Naterlow's etc were used. Since different cutoff value for normality was 
ised in different systems therefore these cannot be used universally. To 
vercome this problem World Health Organization has recommended the 
ise of z-score system for classifying malnutrition in children. 
In the present study an attempt was made by the researcher to 
assess the nutritional status of school going children using z-score system 
with the help of WHO Anthroplus software. The area in which the 
present study was conducted is the field practice area of Department of 
Community Medicine JNMC, Aligarh. 
There was scarcity of researches conducted in the area of study, 
exploring the WHO z-score (SD) system for the assessment of nutritional 
status of school-going children using Anthropometric indicators- height 
for age and BMI for age with the help of WHO Anthroplus software. This 
is the fact that the majority of the population in India is underprivileged 
and reside in the rural areas, this also laid the credence to the significance 
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of the present study as the study was conducted in the selected rural areas 
of Aligarh District, 
In the present study, school going children referred to the children 
of age group 6-12 years, included both the categories — those who were 
attending the schools and who were not attending the schools. In general 
the term "School-Going" was applied for the children of school-age i.e. 
6-12 years of age. So during the course of present study, the data was 
collected from the households not from the schools. Following are the 
reasons to conduct the study in the households- 
• Most of the girls in the rural areas are deprived of getting education. 
Parents are reluctant in the villages to send their daughters to schools. 
Over the last few decades, a lot has been done to uplift the status of 
women on all fronts. In rural India, the state of things are not as bright 
and satisfactory. There still prevails widespread illiteracy among girls 
of rural India and there are a number of factors that are holding them 
back from attending schools. The powerful economic and social 
rationale has instilled a notion in the minds of the rural population that 
investing in the son's education is much more profitable and prudent, 
as educated daughters are perceived to be less worthy in terms of 
home-maker and marriage material. 
• A large proportion of children from the economically poor and 
socially disadvantaged group in the rural areas are either denied access 
or are failing to complete even five years of basic education. The 
majority of in-school children are from economically better off 
sections, while the majority of out of school children belong to poorer 
households. 
• It is evident from NSSO (1997) data that members of schedule castes 
and schedule tribes, who have been historically disadvantaged- 
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socially, economically and educationally, have had lower school 
participation in terms of enrolment and retention compared to the 
general population. 
• According to India Human Development Report (2002), Muslims as a 
religious minority are disadvantaged educationally with only 61.8% 
being enrolled compared to other religions (72.0%) and even other 
minorities (83.5%). 
Keeping all the above mentioned points in view, the present study 
was conducted in households not in schools so that children of age group 
6-12 years from all the social class, caste, religion as well as both the 
gender (girls and boys) got the equal chance to be included in the sample 
selection. 
M:1 
Objectives of the Study 
General Objective: 
To determine, what is the current nutritional status and associated 
factors among school-going (6-12 years) children in selected rural areas 
of Aligarh District. 
Specific Objectives: 
• To assess the nutritional status of school-going (6-12 years) children 
using Anthropometric Indicators — Height for Age and BMI for Age. 
• To examine the effect of socio-demographic factors on nutritional 
status of school-going children. 
• To assess the pattern of dietary consumption of nutrients (calories and 
protein) among school going children by using the 24 hr. dietary recall 
method. 
• To examine the prevalence of clinical signs of nutritional deficiency 
disorders among school-going children, 
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The hypothesis that the researcher puts to test is called the null 
hypothesis, symbolized Ho. It is the hypothesis that has to be retain or 
reject. For every null hypothesis, there is also an alternative hypothesis, 
symbolized HA (Minium et al, 1993). 
In the present study, following hypothesis were formulated by the 
researcher — 
• Ho : There is no significant association between socio-demographic 
factors (age of the child, gender, parents' education, fathers' 
occupation, mothers' working status, family type, number of 
siblings and social class) and nutritional status (Height for age 
and BM[ forage) of school-going children. 
• HA : There is significant association between socio-demographic 
factors (age of the child, gender, parents' education, fathers' 
occupation, mothers' working status, family type, number of 
siblings and social class) and nutritional status (Height for age 
and BMI for age) of school-going children. 
• H0 : There is no significant association between energy and protein 
consumption pattern and nutritional status (HAZ and BAZ) of 
school-going children. 
• H, 
	
	There is significant association between energy and protein 
consumption pattern and nutritional status (HAZ and BAZ) of 
school-going children. 
• Ho : There is no significant association between age of child, gender, 
social class, family type, mothers' education, mothers' working 
status and energy and protein consumption pattern of school-
going children. 
Introduction 
• H A : There is significant association between age of child, gender, 
social class, family type, mothers' education, mothers' working 
status and energy and protein consumption pattern of school-
going children. 
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Review of Literature 
2. 
REVIEW OF LITERATURE 
A literature review is a text written by someone to consider the critical 
points of current knowledge including substantive findings as well as 
theoretical and methodological contributions to a particular topic. This is 
an important step to narrow down the problem, identifying scopes that 
have already been covered and looking at what needs to be investigated. 
It would allow refining the initial questions and preventing repetition of 
the same research. It involves a range of resources such as books, 
journals, the Internet, electronic journals and abstracts (Barron, 2006). 
For the purpose of present study, "Assessment of Nutritional Profile of 
School-Going Children (6-12 years) Among Rural Areas of Aligarh 
District," the literature review has been classified into following 
categories -- 
• Magnitude of Malnutrition Among School-Age Children 
• Growth Monitoring and Indicators of Nutritional Status 
• Prevalence and Socio-Demographic Correlates of Under-nutrition 
Among School-Age Children 
• Prevalence of Micro-nutrient Deficiency Disorders among the School-
Age Children 
• Dietary Pattern of Nutrients Consumption Among School-Age 
Children 
2.1 Magnitude of Malnutrition Among School-Age 
Children 
Malnutrition remains the world's most serious health problem and 
the single biggest contributor to child mortality. Nearly one third of the 
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children in the developing world are either underweight or stunted and 
more than 30% of the developing world's population suffers from 
micronutrient deficiencies. Under-nutrition is a process whose 
consequences are often extended not only in later life, but also in into 
future generations. Deficiencies of key vitamins and minerals continues 
to be pervasive and they overlap considerably with problem of general 
under nutrition (Kotecha, 2008). 
According to the World Bank (2009), the prevalence of 
underweight children in India is among the highest in the world, and is 
nearly double that Suhsaharan Africa with dire consequences for 
morbidity, mortality, productivity and economic growth. 
Under-nutrition remains one of the primary causes of ill-health 
among children in developing countries like India (Nandy et al, 2005). 
According to Som et at (2006), the problem of under-nutrition is 
prevalent among children in almost all the states of our country. The 
children living in rural areas of our country suffer disproportionately from 
this problem as compared to their urban counterparts (Rajararn et al, 
2007). 
The definition of school-age corresponds approximately to the 
period from kindergarten through lower secondary; it begins after the 
period of high mortality risk in the preschool years and continues through 
most of the adolescent growth spurts and sexual maturation of young 
adulthood (Bulatoa and Stephens, 1990). According to WIIO-UNICEF, 
joint statement (2004) malnutrition is common among school children 
and is usually coupled with iron deficiency anemia. 
In growing children, malnutrition affects intelligence and physical 
capacity. These in turn reduces productivity, slows economic growth ad 
aggravates poverty. The economic cost of malnutrition is very high 
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(Mason, 2003). According to World Bank-Directions in Development 
(2006), the aggregated level of under-nutrition is shockingly high, the 
picture is further magnified by the significant inequalities across the 
states and socio-economic groups and location with those living in rural 
area being worst affected. 
According to Srivastava et all (2012), school age is considered as a 
dynamic period of growth and development because children undergo, 
physical, mental, emotional and social changes. In other words the 
foundation of good health and sound mind are laid during the school-age 
period. Research indicates that heath problems due to miserable 
nutritional status in primary school-age children are among the most 
common causes of low school enrolment, high absenteeism, early dropout 
and unsatisfactory classroom performance. Under-nutrition in childhood 
was and is one of the reason behind the high child mortality rates 
observed in developing countries, our country is still struggling with this 
problem. Malnutrition, the condition resulting from faulty nutrition, 
weakens the immune system and causes significant growth and cognitive 
delay. The present scenario of health and nutritional status of the school-
age children in India is very unsatisfactory. 
Despite recent achievement in economic progress in India, the fruit 
of development has failed to secure a better nutritional status among all 
children of the country. Growing evidence suggest there exists a socio-
economic gradient of childhood malnutrition in India. The state of health 
of school-going children in India is far from satisfactory despite the fact 
that school health programs along with other nutritional programs have 
been in operation for several decades. School-going children constitute a 
sizeable section of India's population, i.e. about 27.0°/x, which is easily 
accessible and also receptive. An early and convenient method of 
34 
Review of Literature 
assessing nutritional status of growing children is anthropometry. 
Physical growth, in terms of weight and height, is considered an 
important parameter reflecting the pattern of growth and development in 
a community (Subal et at 2012). The underfed still outnumber the overfed 
in the developing world among Asian, African and Latin American 
populations. In spite of the economic development in the region, under-
nutrition remains an important public problem in many Asian countries. 
(Wickramasinghe et al 2004) 
Globally, malnutrition among school-age children is becoming a 
major public health concern. More than 200 million school-age children 
are stunted and if no action is taken, and at this rate, about 1 billion 
stunted school children will be growing up by 2020 with impaired 
physical and mental development (UNU, Food and Nutrition Bulletin, 
2000). It is therefore evident that a significant percentage of school-age 
children suffer from malnutrition, affecting their health and nutritional 
status (Chesire et a], 2008). According to Evans (2000), for their optimal 
growth and development, the school-age children require adequate 
nutritious food to meet their daily nutritional requirements. 
According to Sarva Shiksha Abhiyan report (2005), in India, 
approximately 19% (190 million) of the growing population comprises 
school-aged children. Nutritional status during school age is a major 
determinant of nutritional and health status in adult life. Health hazards 
associated with under-nutrition and micro-nutritional deficiencies remain 
major public health problem (Nigudgi et al, 2012). According to the 
WHO Child and adolescent health and development progress report 
(2002-2003), the nutritional status of the children is important as it 
determines their health, physical growth and development. In one of the 
largest studies in anthropometric status of school-age children in low 
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income countries like India, Ghana, Tanzania, Indonesia, Vietnam, found 
the overall prevalence of stunting and underweight to be high in all the 
five countries ranging from 42% to 56% for stunting and from 34% to 
62% for underweight. (Drake et al, 2002) 
Malnutrition continues to be a primary cause of ill health and 
mortality among children in developing countries. It is a major public 
health problem and accounts for about half of all child deaths worldwide. 
About 150 million children in developing countries are still malnourished 
and more than half of underweight children live in South Last Asia 
Region (UNICEF, State of World's Children 2004). Nutritional 
deprivation is rampant in children of school age particularly primary 
school children ranging in magnitude from 20-80%. Since deficient 
physical growth is naturally reflected in their suboptimal mental 
achievement. (Gonzalez et al 2007). 
2.2 Growth Monitoring and Indicators of Nutritional 
Status 
Growth and nutrition are the best indicators of well being of 
children and adolescents. The assessment of growth not only serves as 
one of the best global indicators of children's nutritional status, but also 
provides an indirect measurement of the quality of life of an entire 
population (Martorella et al, 1992). Growth monitoring is universally 
used to assess nutritional status, health and development of individual 
children, and also to estimate overall nutritional status and health of 
populations. Compared to other health assessment tools, measuring child 
growth is a relatively inexpensive, easy to perform and non-invasive 
process. In this regard, understanding the nutritional status of children has 
far-reaching implications for the better development of future generation 
and nutritional status of children does not only directly reflect the socio- 
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economic status of the family and social well being of the community, 
but also the efficiency of the health care system, and the influence of the 
surrounding environment (Srivastava et al, 2012). 
The development of data base on these dimensions in different 
countries and populations is necessary for the welfare of the children. 
Remarkable proportions of children and adolescents in under developed, 
developing and developed nations are suffering from malnutrition. This is 
a major concern for the scientists and governments in every part of the 
world. Scientists have considerable interest in collection of data on 
growth and nutrition around the world. The school-going ages have high 
significance because this is the chief period for growth and nutrition of 
children and adolescents. (Kumari & Jain, 2005). According to Anjum 
Fazili (2012), the assessment of nutritional status of this segment of 
population is essential for making progress towards improving overall 
health of the school-age children. NFHS-3 has not reported on nutritional 
status of children in school-age group. 
The nutritional status of an individual is intimately linked to their 
health. Better child health is a goal of the Millennium Development Goals 
(MDGs) that the World Health Organisation (W130) would like to 
achieve by 2015. Children's nutritional status is the best indicator of 
overall well being (Onis et al, 2000). A number of studies have been 
conducted to assess the nutritional status of children in which different 
classifications like ]AP, Gomez, Waterlow's etc. have been used; the 
most commonly used being IAP classification. Since different cutoffs 
values for normality have been used in different systems therefore these 
can not be used universally. To overcome this problem WHO has 
recommended the use of z-score system for classifying malnutrition in 
children (WHO, child growth standards, 2007). 
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Three commonly used indicators of under-nutrition among children 
are stunting (low height for age), thinness (low body mass index) and 
underweight (low weight for age). Stunting is an indicator of chronic 
undernutrition, the result of prolonged food deprivation and/or disease or 
illness; thinness is an indicator of acute under-nutrition, the result of more 
recent food deprivation or illness; underweight is used as a composite 
indicator to reflect both acute and chronic under-nutrition (WHO, Tech 
Rep Ser 854). 
According to Onis et at (2007), the need for a widely applicable 
growth reference for older children and adolescents has increasingly been 
recognized by the countries. The 2007 height for age and BMI for age 
charts extend to 19 years, which is the upper age limit of adolescence as 
defined by WHO. The weight for age charts extend to 10 years for the 
benefit of countries that routinely measure only weight and would like to 
monitor growth throughout childhood. Weight for age is inadequate for 
monitoring growth beyond childhood due to its inability to distinguish 
between relative height and body mass. Hence, the provision of BMI for 
age complements with height for age in the assessment of thinness (low 
BMI for age), overweight and obesity (high BMI for age) and stunting 
(low height for age) in school aged children and adolescents is 
recommended by the WHO. 
BMI for Age: 
BMI is a very useful approximation to what one should weigh 
depending on height in children and teens. Body mass index is used to 
assess underweight, overweight and risk of overweight. Children's body 
fatness changes over the years as they grow. This is why BMI for 
children, also referred to as BMI for age (Hammer et at 1991). BMI 
reflects protein and fat reserves, which in turn reflects functional reserves 
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including ability to survive nutritional deficiencies and diseases. The BMI 
is thought to be more accurate indicator of body fat content than the CDC 
height-weight tables that have been in use for over 30 years. The weight 
for stature curve does not show age related changes while the BMI for 
age chart shows age related changes, that are more useful (Viewega et al, 
2004). thinness i.e. low BMI for age is one of the biggest problems of 
children residing in rural or tribal areas in our country then their urban 
counterparts. Children are in the growing age needs more varied nutrient 
to reach their full growth potential. Any obstruction during this stage 
leads to impaired physical and mental growth that furnishes poor 
productivity in their overall development (Subal et al, 2012). The study of 
Cole et al (2007) has stated that under-nutrition is better assessed as 
thinness (low body mass index for age) than as wasting (low weight for 
height). 
Height for Age: 
Stunting i.e. low height for age is acknowledged as the best 
indicator for child growth (WHO TRS, 854). It indicates chronic under-
nutrition and reflects the cumulative effects of under-nutrition and 
recurrent infections. Stunting results from long term nutritional 
deprivation, inadequate childcare and poor environmental and socio-
cultural conditions It is associated with higher morbidity and mortality, 
delayed mental development, poor educational achievement and reduced 
intellectual capacity and is a strong predictor of human capital and social 
progress (Black, 2008, Victora et al 2008 and Grantham ct al, 2007). 
Stunting is a major public-health problem in low and middle 
income countries. Apart from causing significant childhood mortality, 
stunting also leads to significant physical and functional deficits among 
survivors (The Lancet's Series, 2008). Children who are stunted complete 
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fewer years of schooling. This may be due to the fact that stunted children 
are known to enroll late in school (Partnership for Child Development, 
1999). 
Stunting appeared to be a persistent phenomenon beyond the 3 d` 
year of life among rural children and it had significant impact at 10 + 
years of age. Thus, the majority of rural children enter adolescence with 
poor nutritional status (Rao. 2001). 
2.3 Prevalence and Soda-Demographic Correlates of 
Under-nutrition Among School-Age Children 
Children are considered to be the most important natural resource 
and biggest human investment for the development in every community. 
Quality of life of school children, continues to be poor in India, the 
condition is still worse in rural areas (WHO, information series on school 
health, 2000). Approximately twenty percent of the population in every 
country constitutes school-age children (5-15 years). About 200 million 
children belong to this group and majority of them reside in 
underprivileged areas in rural India (UNICEF, The State of the World 
Children, 1999). In the developing countries, the growing children by and 
large are deprived of good nutrition on account of their poor socio-
economic status, ignorance and lack of health promotional facilities. This 
nutritional deprivation results in relative stunting of growth (Khan. 1990). 
As, the school-age is considered the active growing phase of childhood 
(Nebguide Series, 2002), the nutrition and health of school-age children is 
back on the global agenda. At the 27`'' session of the SCN in Washington, 
DC (2000), an extraordinary meeting of the working group on nutrition of 
school-age children resolved to promote more research and operational 
work on the nutrition of this age group. 
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Nutritional problems are not just medical problems rather they 
have roots in many sectors of development such as economy, education 
etc. Malnutrition is caused by a number of interwining factors that form a 
web of causation and enhance each other's effect. It is largely the by 
product of poverty, insufficient education, ignorance, low income, large 
family size, occupation etc. The world map of poverty and literacy 
closely coincide with that of malnutrition. Literate mothers can influence 
health of their children by challenging traditional beliefs and attitudes, 
leading to a greater willingness to accept developmental initiative and 
utilize modern healthcare. Maternal education have been observed to be 
more significant in case of sufficient but not abundant resources. Paternal 
literacy level is indirectly associated with child nutritional status. Fathers 
education may be important because he plays more active role in certain 
health seeking decisions and household income, in our social set up 
(Babar et al, 2010). 
Mothers' education level within the same social class is a key 
determinant of their children's health. A high level of maternal education 
could lower childhood malnutrition through other pathways such as 
increased awareness of healthy behavior, sanitation practices and a more 
equitable sharing of household resources in favour of the children (Smith 
and Haddad, 2000). According to Rahman et al (2009), father's education 
is another important determinant and has a positive impact on child health 
and nutritional status. Usually father is the main earner and decision 
maker of a family and so their higher level of education plays an 
important role to ensure better nutritional status of children. 
Devi et al (1999), conducted a cross sectional study among rural 
school children regarding their physical development and some personal 
social variables. The findings revealed that age, class, parental education, 
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occupation, caste, the socio-economic status had significant relationship 
with physical development of children. Family size, family type and 
ordinal position of the child were not related to the child's physical 
development. 
According to Vazir et at (1998), in their study on, "Nutritional 
status, psycho-social development and the home environment of Indian 
rural children," revealed that small family size was the significant factor 
for positive development as nuclear families were significantly related to 
better nutritional status. 
Kaushik et al (2012), in their study, `Nutritional status of Rural 
Primary school children and their socio-demographic correlates: A cross 
sectional study from Varanasi. India," found that maximum percentage 
(64.8%) of underweight children belonged to age group nine and the least 
~rcentage (38.3%) belonged to age group S and 6. Around 52.0% 
tildren among both boys and girls were found to be underweight. 62.6% 
tildren were found to be underweight in the category where father was 
!iterate, while the least percentage (31.9%) of underweight children 
'longed to the category where father was educated upto intermediate 
id above. Educational status of mothers was also revealed to have a 
gnificant association with nutritional status of children. The percentage 
F children belonging to the socio-economic status class five who were 
iderweight was 60.0%, whereas the corresponding figure for class two 
as 35.6%. It was concluded in their study that out of total 816 study 
ibjects, 429 or 52.6% (201 boys and 228 girls) were underweight and 75 
7 9.2% (39 boys and 36 girls) were stunted. Educational status of the 
parents was found to be significantly associated with the nutritional status 
of school children. 
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In the study. "Nutritional status of school age children (5-14 years) 
in a Rural Health Block of North India (Kashmir) Using WHO Z Score 
System," conducted by Anjum et al (2012), revealed that prevalence of 
undernutrition among school age children was 11.1%, 9.25% and 12.3% 
for underweight, stunting and wasting respectively. The proportion of 
severely underweight, stunted and wasted children was 2.05%, 2.65% and 
2.05%. A higher prevalence of underweight, stunting and wasting was 
found in males than females. The overall prevalence of thinness was 
29.0% with 31.9% males and 26.2% females falling below the cut off. It 
was observed that in the age group 10 and 1l years olds, a higher 
proportion of males was found to be thin while as in older group more 
females were thin. Prevalence of thinness was lowest in 13 years old 
females (14.2%) and highest in 13 years old males (47.1%). The overall 
prevalence of under-nutrition was 19.2%. 
Nabag (2011), concluded in her study that overall prevalent rates of 
underweight, stunting and thinness were 41.3, 21.4 and 2.1%, 
respectively, In the rural areas these were 59.1, 47.7 and 9.4%, while in 
urban they were 39.0, 18.1 and 1.0%, respectively. The most important 
determinants of children's nutritional status were the parents education, 
father's profession, living conditions, family size and physical activity. 
Ejekwu et al (2012), revealed in their study that 27.7% of the 
children were stunted, 29.9% were underweight and 25.5% wasted. Rural 
children were significantly more stunted than those in the urban. Stunting 
was significantly higher among 10-12 years old in both urban and rural 
areas. Children 5-9 years were more wasted in both localities. Significant 
association were found between stunting, family income, mother's 
education, household size. 
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Kumari (2007), observed, in her study, "Differentials of Nutritional 
Status in School-Age Children and the Associated Factors," that in 
families with more number of children, less attention was paid for the 
fulfillment of nutritional requirement of the children. Families with single 
child had the highest percentage of normal children (44.4%) and with an 
increase in the family size, a significant decrease in the percentage of 
normal children, lowest being 8.82% in a family with six children, was 
observed. The severity of malnutrition increased with an increase in the 
number of children in the family. The normal children in nuclear families 
and joint families were 24.40% and 23.47% respectively. A significant 
difference was found in the nutritional status when compared to the 
educational status of the mother. In case of illiterate, primary educated 
and undergraduate mothers, the percentage of grade III and grade lI 
malnutrition showed higher incidence. Malnutrition was almost nil in 
families where mothers possessed technical or post graduate 
qualification. Middle income group children particularly female children 
were having the least normal nutritional status (13.46%) which was the 
lowest among all income groups and severe malnutrition in female 
children in middle income group (17.31%). The results of the study 
indicated that the higher the economic status, the lower the percentage of 
malnutrition. 
A study of physical growth and nutritional status of rural school-
going children of Aligarh, conducted by Khalil and Khan (2004), 
revealed that the prevalence of wasting of boys and girls were 32.76% 
and 28.12% respectively, stunting was observed as 79.73% of boys and 
81.80% for girls. It was concluded that age has play no significant role in 
stunting of both boys and girls and wasting for girls but age was 
significantly associated with wasting of boys only. 
44 
Review ofLiterature 
Saluja et al (2010), found in their study that grade I malnutrition 
was most common (35.5%) followed by grade 11(11.4%) and grade III 
(2.6%) malnutrition among primary school children in Meerut city, Uttar 
Pradesh. Wasting was found in 44.6% children (46.3% girls and 43.2% 
boys) out of which I.2°A children showed severe degree of wasting. 
Stunting was found in 43.8% children (46.0% girls and 41.8% boys). The 
anthropometic methods spotted 44.4% of children as underweight / 
having lean 13MI (Chandra et al, 2006). 
Malnutrition in Cote d'Ivoire is a major concern. it mainly 
concerns children who are most vulnerable. Children aged 5-11 years 
were selected to determine the prevalence of different possible 
malnutrition in school canteen of Ahidjan. The prevalence of malnutrition 
was 5.8% for chronic malnutrition and 26.7% acute malnutrition among 
all children. The results of the study showed that through the Z scores that 
girls were exposed to severe chronic malnutrition compared to boys. Girls 
of 10 years were most at risk of grade 3 thinness with 26.5'% compared to 
other children, Household size had an impact on the prevalence of child 
malnutrition. The children of a household whose size exceeds 5 showed 
the rates of 11.1 and 2.2%, respectively for moderate and severe chronic 
malnutrition. At the level of underweight, moderate and severe 
malnutrition, higher prevalences respectively 36.7, 27.8 and 36.7% were 
observed in these children compared to those with household size is less 
than or equal to 5 (Mathieu et al, 2013). 
Kaushik, Samiran and Mukherjee (2008), stated in their study, 
"Anthroponictric characteristics and nutritional status of rural school 
children," that under-nutrition among children is a major public health 
problem in rural areas of developing countries like India. The overall age 
and sex combined prevalence of underweight, stunting and thinness were 
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16.9%, 17.2% and 23.1%. respectively. Both sexes had similar rates of 
stunting (boys = 14.4%, girls = 19.4%). There were significant sex 
difference in the frequency of underweight and thinness. Significantly 
more boys were underweight (boys = 20.9%, girls = 13.8%) and thin 
(boys = 27.8°/x, girls = 19.4%). Both boys (14.4%) and girls (19.4%) had 
low rates of stunting, the rates of thinness among both sexes (boys = 
27.8%, girls = 19.4%) were very high. 
In the study, "prevalence of thinness in children and adolescents in 
the Seychelles", Pascal et al (201 1) reported that the prevalence of 
thinness was 21.4%, 6.4% and 2.0% based on the three IS cut-offs and 
27.7%, 6.7% and 1.2% based on the WHO cut-offs. The prevalence of 
thinness categories tended to decrease according to age for both sexes for 
the IS reference and among girls for the WHO reference. The prevalence 
of the first category of thinness was Larger with the WHO cut-offs than 
with the IS cut-offs while the prevalence of thinness and severe thinness 
(WHO cut offs), respectively. 
Kelly and Jennifer (2009), reported in their study that parental 
education was negatively associated with children's B.M.I. for non-
Hispanic white children. Among Hispanic children, the association of 
parental education with growth in BMI was negative but much weaker. 
The weak effect of parental education was not explained by the presence 
of immigrants in the Hispanic population. Income was strongly 
negatively associated with children's BMI in kindergarten among 
children of Hispanic and white natives, but positively associated among 
Hispanic immigrant families. 
Chakraborty and Kaushik (2009), conducted a study to assess the 
prevalence of thinness among 5-10 year old school children of 
Nandigram, Purba Medinipur District of West Bengal, India. The findings 
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of the study indicated that nutritional situation of those children was 
unsatisfactory with very high rates of thinness of 62.9% and 61.6% in 
boys and girls respectively. A noteworthy point was that both sexes had 
similar rarest of thinness. 
A study, "Magnitude of malnutrition and iron deficiency anaemia 
among rural school children," revealed that the prevalence of 
underweight and thinness in the study population was very high (60%), 
which indicate that malnutrition was very high among rural school 
children. The prevalence of stunting ranged from 28-34.9% signifying 
that nearly 1/3d of the rural school children had long standing chronic 
malnutrition. It was observed that stunting was more in girls than boys 
(32.4% vs. 30.8%), whereas thinness was more in boys than girls (71% vs 
64%). Severe stunting was seen in almost 9% of the children while 
prevalence of severe thinness was 36% according to CDC standards and 
it was lower (25%) by WHO 2007 standards. Prevalence of 
undernutrition was slightly low in children less than 6 years of age but 
then it peaks up and remains high throughout the childhood (Bhoite and 
Iyer, 2011). 
Oldewage et al (2010), reported that 14.1% of the sample was 
stunted, included the severely stunted. More boys (4.2%) than girls 
(1.4%) were severely stunted, whereas 1 1.4% of the girls and 11.1% of 
boys were stunted. The BMI for age results showed that 1.0% of the 
respondents were severely thin and that 7.0% were thin or wasted. 
Subal ct al (2012), conducted a study on prevalence of thinness 
among 6-12 years rural children of Kharagpur. They have revealed in 
their study that the prevalence of thinness was 77.6% and 76.4% among 
boys and girls, respectively. Girls were more undernourished (80.0%), 
(80.5%), (76.7%) and (75.0%) at age 6, 8, 9 and 12 years than their male 
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counterpart (79.4%), (77.1%), (70.6%) and (72.2%) of the same age. 
However, Boys were more undernourished (81.1%), (82.5%) and (81.8%) 
at age 7, 10 and 11 years than the girls (74.4%), (66.7%) and (76.0%) of 
same age. Grade I thinness was found to be most prevalent among boys in 
all ages except age 11 and 12 years followed by grade 11 and Ill. Grade III 
thinness was found to be most prevalent among girls in all ages except 
age 7, 9 and 11 years followed by grade II and I. The study indicated that 
children of all ages were very thin and they were in very critical position 
with respect to their nutritional status is concerned. 
Mandot et at (2009) reported in their study on nutritional status of 
tribal school children of Sirohi District, Rajasthan, that the prevalence of 
stunting was 44% and 46.9% among boys 1255 and 762 girls aged 5-16, 
respectively using NCHS reference. Prevalence of thinness was higher 
among boys (69.7°/x) than girls (59.3%). 
Mondal and Sen (2010), indicated in their study that the overall 
prevalence of stunting and thinness were 46.6% and 42.4% respectively 
among rural school-going adolescents of Darjeeling district, West Bengal, 
India. The study further revealed that the highest prevalence of stunting 
was observed among boys of 17 years (63.6%) and among girls of 15 
years (70.0%). A higher prevalence of overall thinness was found among 
boys (53.7%) than girls (32.0%). 
Fetuga et at (2011), conducted a study for the assessment of 
Nutritional Status of semi-urban Nigerian school children using the 2007 
WHO Reference population. The findings of the study showed that the 
prevalence of malnutrition was 401 (39.4%) and boys were more 
malnourished compared to girls. The overall prevalences of underweight, 
stunting and thinness were 260 (25.5%), 144 (14.2%) and 226 (22.2%) 
respectively. Boys were significantly more often underweight and 
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stunted. The prevalence of stunting among boys and girls were 16.9% and 
11.7% respectively. Severe stunting occurred among 2.9% of the subjects 
with 3.5% among boys and 2.2% among girls. There was no definite 
trend in the age specific prevalence of stunting. The prevalence rate of 
thinness among boys and girls were 23.8% and 20.8% respectively. The 
overall prevalence of severe thinness was 51 (5.0%), this occurred 
significantly more frequently among boys compared to girls (6.9% vs 
3.3%). The overall prevalence of thinness increased with age and was 
higher among boys compared to girls at all ages except at age of eight 
years. The sex difference was only significant at the age of nine years. 
Soumyajit et al (2011), revealed in their study that prevalence of 
stunting and thinness were 34.20% and 40.94% respectively among early 
adolescent school girls of Medinipur district, West Bengal. Medhi et al 
(2006) stated that the prevalence of wasting, stunting and underweight 
was 21.2%, 47.4% and 513% respectively among the school-age (6-14 
years) children of Tea Garden worker of Assam. the prevalence of 
stunting and thinness was 53.6% and 53.9% respectively among the 
children in the age group o19-14 years age. 
A study, "Prevalence of and Risk factors for stunting among school 
children and Adolescents," conducted by Idowu et al (2011) in Southeast 
Nigeria, showed that 17.4% children were stunted. Of the stunted 
children, 22.2% were severely stunted. Identified risk factors associated 
with stunting were polygamous family setting, low maternal education 
and low social class. Low maternal education was the major contributory 
factor to stunting. 
Patil arid Wasnik (2009), conducted a study, "Nutritional and 
Health Status of Rural school children in Ratnagiri District of 
Maharashtra." The results of the study showed that the overall prevalence 
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of underweight. stunting and thinness was 19%, 30.3% and 16.8%, 
respectively. Both sexes had similar rates of underweight (boys = 19.5%, 
girls = 18%), stunting (boys = 30.4%; girls = 30.1%) and thinness (boys = 
16.9%; girls = 16.6%). Based on the WHO classification of severity of 
malnutrition among children, the overall age and sex combined rates of 
underweight, stunting and thinness were medium (10-19%), high (30-39) 
and very high (15%), respectively. 
Batool et at (2012), revealed in their study on nutritional status of 
primary school children, that in the prenursery group more girls were 
stunted than boys. In the primary section both stunting and underweight 
were more in boys as compared to the girls. The ratios were 54.8%, 
45.2% and 82.9%, 17% respectively. The study also indicated that low 
socio-economic status, low literacy rate and large family size seem to be 
associated with poor health status of primary school children. 
Chesire et at (2008), conducted a study to determine the under-
nutrition among school age children in a Nairobi Pen-urban slum. The 
findings of the study revealed that, a total of 4.5% were wasted, 14.9% 
underweight and 30.2% stunted. The children who were over nine years 
of age were more underweight (72.4%) and stunted (77.2%) than those 
below eight years. The girls were more wasted (29.1%) than boys 
(18.2°/x), whereas the boys were more stunted (65.7%) than the girls 
(50.7%). Monthly household income was found to be the significant 
factor of nutritional status of the children. 
Srivastava et at (2012), concluded in their study on nutritional 
status of school-age children that prevalence of stunting and underweight 
was found to be the highest in age group 5-6 years and 11-12 years 
respectively whereas maximum prevalence of wasting was found in age 
group 7-8 years. Overall 33.3% of children were wasted whereas 18.5% 
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were stunted and 46.8% were in normal nutritional status. The nutritional 
status was positively correlated to age, indicating poor nutritional status 
of young children. No significant association was found between gender 
and nutritional status of children. The risk of malnutrition was 
significantly higher among children living in joint families, children 
whose mother's education was (less than or equal to) 6th standard and 
children with working mothers. 
A study, determinants of nutritional status of school children, 
conducted by Joshi et al (2011), revealed that there were 74% children 
were normal and 26% were undernourished. The percentage of stunting 
was slightly more compared to wasting and only one percent had both 
stunting and wasting. Among 205 malnourished children, 50.2% were 
stunted, 44.4% wasted and 5.4% both stunted and wasted. More than 68% 
of mother's of malnourished children were illiterate compared to 56% of 
normal children. The percentage of mother's of undernourished children 
in the low income category was more than double that of normal children. 
Literacy, occupation, monthly per capita income and diet knowledge of 
mother were found to have highly significant association with 
malnutrition among children. 
According to Mukherjee et al (2008), as per the WHO/NCHS 
standards, 105 (13.81%) children, out of the total 760 children were 
stunted, and 21 (2.76%) children were under severe grade of stunting. 
Wasting was observed in 22 (6.12%) girls and 29 (7.23%) boys; and 0% 
children were under the category of severe wasting. It was found in the 
study that mother's education has a strong independent effect on a child's 
nutritional status. Father's education was not significantly associated with 
any of the indices of malnutrition. There was no significant relationship 
between the working status of mothers and presence of malnutrition in 
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their children. It was seen in the study that children of ORs had higher 
prevalence of malnutrition as compared to the other two categories i.e. 
officers and JCOs. This study concluded that socio-economic status, 
maternal educational status and family size were the important 
determinants of the nutritional status of the child. Data from NFHS 11 
(2000) showed that children with three or more older siblings were more 
likely to suffer chronic malnutrition. 
Mitra et al (2007), conducted a study on "Nutritional Status of 
Kamar Tribal Children in Chattisgarh. Findings of the study showed that 
more than 90% of children in the age group of 4-6 years suffered by 
underweight, which was comparatively lower in 7-9 and 10-12 years age 
group children. 84.51% of boys suffered by stunting which was much 
higher than girls (47.54%) in 4-6 years age group. Similarly, 80% of 4-6 
years age group children were affected by wasting. 
Sati and Dahiya (2012) revealed in their study on nutritional 
assessment of Rural School-going children, that 54.11 percent of the 
children were stunted and 55.5% were underweight. 
Mian et al (2002), conducted a study among school-aged children 
to determine their nutritional status. The findings of the study indicated 
that 30% children were underweight and 6% were severely underweight. 
According to the height for age and weight for height criteria, 35% 
children were stunted and 10% were severely stunted, on the other hand 
13% children were wasted and 5% were severely wasted. The prevalence 
of malnutrition in any form (underweight, stunting or wasting) was higher 
among older children than younger ones according to age classification. 
Malnutrition was present in 49% of families in the lowest bracket 
(<Rs.3000) compared to 33% in the 3000-6000 bracket and 29% in the 
>Rs.6000 bracket. Malnutrition was more commonly observed in large 
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families. The findings further revealed that there was no significant or 
consistent association between nutritional status and gender. 
Babar et al (2010), revealed in their study on impact of socio-
economic factors on nutritional status in primary school children, that 
among children from upper socio-economic class only 19.28% were 
under-nourished (low-BMI for age) and 45.58% had satisfactory 
nutritional status. In children from lower socio-economic class 41.03% 
were underweight and 52.26% children had satisfactory nutritional status. 
it was found in the study that BMI values were negatively correlated to 
mother's education. Only 19.5% children of literate fathers had BMI 
values less than 5 s` Centile whereas 50.9% children of illiterate fathers 
were undernourished. No significant relation was found between family 
size and nutritional status. 
According to the study, conducted by Mushtaq et a] (2011), 8% of 
primary school children aged 5-11 were found stunted while mild and 
severe stunting were observed in I890 and I% children respectively. 
Gender disparity in stunting was not significant. Stunting among children 
aged 5-6 years (4%) and 7-8 (6%) was significantly lower as compared to 
children aged 9-10 years (10%) and 11-12 years (19%). Rural children 
with low SES (17%) and urban children with low SES (10%) had 
significantly higher risk of being stunted than urban children with middle 
SES (2%) or higher SES (3%). Stunting among children with illiterate 
parents was 14% that significantly decreased to 45% among children 
with parents having higher education. Stunting was 4% among children 
having no siblings that significantly increased to 12% among children 
having > 3 siblings. In case of thinness, gender showed no significant 
association with overall thinness prevalence. Children aged 5-6 years 
(I1%) and 7-8 years (8%) were significantly less likely to be thin as 
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compared to children aged 9-10 years (9%) and 11-12 years (17%). 
Children living in rural area with low/disadvantaged SES (14.4%) and 
urban area with low SES (14%) had significantly higher risk of being thin 
than children living in urban area with middle SES (7%) or higher SES 
(5°/%). Among both boys and girls, stunting and thinness was significantly 
higher in rural area and urban areas with low SES. In rural areas, stunting 
was higher among boys than girls. Among both boys and girls. thinness 
was significantly higher in rural areas. Thinness among children with 
illiterate parents was 15% that significantly decreased to 6% among 
children with parents having higher education. Children having more 
siblings were significantly more likely to be thin. 
Anwer and Awan (2003), revealed in their study that a total of 
36.1% school going children aged 6-12 years were stunted and 45.3% 
were underweight; 25.2% were below the standard weight for height. The 
rural female group was the most affected and malnourished with 61.8% 
stunted and 84% underweight; 67.1 % were wasted. 
Ray and Chandra (2013), conducted an anthropometric study on 
the children on Tripura. The results of the study concluded that the 
problem of stunting was more prevalent among underfive children and 
the problem of wasting/thinness more prevalent among above five and 
above ten children than the remaining groups. 
Mekonnen ei al (2013), revealed in their study on malnutrition and 
its correlates among Rural Primary School children of Fogera District, 
Northwest Ethiopia, that the prevalence of malnutrition was high among 
school children aged six to fourteen years old. The overall prevalence of 
stunting, underweight and thinness were 30.7%, 59.7% and 37.2%. Those 
children who were found to be both stunted and underweight were only 
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1.01%. 0.6% of the students were severely stunted and 6.5% had severe 
thinness. 
Nigudgi et al (2012), concluded in their study that out of 935 
school children under the study. 51.23% were boys and 48.77% were 
girls. 50.05% children were below average weight for age showing 
undernourishment. 
Sheriff et al (2000), reported in their study on nutritional status of 
primary school children from low income households in Kuala Lumper, 
that high prevalence of underweight. stunting and wasting was among 
school children belonged to low income households. 
Begum and Nessa (2008), revealed in their study that only 0.6% 
children were severely stunted and 4.3% were moderately stunted. In 
addition, 3.7% children were moderately wasted and 0.6% children were 
severely wasted. 
Alim et al (20]2) conducted a study to determine the nutritional 
status of children attending midday meal scheme in government primary 
school in Aligarh City. The findings of the study, indicated that the 
prevalence of stunting of boys and girls was 75.35% and 74.68% 
respectively and wasting was observed as 86.95% for boys and 76.53% 
for girls as per the ICMR standards. 
2.4 Prevalence of Micro-Nutrient Deficiency Disorders 
Among School-Age Children 
Micronutrient malnutrition continues to affect over 2000 million 
people worldwide. There are several reasons for such deficiencies. The 
population may be deficient because they have poor access to micro-
nutrient rich food due to poverty, defective crop growing pattern, 
deficient soil quality. Traditional dietary fads may also hinder intake, 
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absorption or utilization of micronutrient rich foods. Micronutrient 
deficiency is clinically evident only in the later stage of the disease and 
therefore may result in grave consequences. According to WHO, there are 
10.8 million child death globally a year. While deficiencies in any of the 
essential micro-nutrients can result in health problems (Ghai et al, 2005). 
In the rural areas invasive technique of blood collection is always 
not feasible so deficiency was estimated by clinical signs and symptoms, 
Clinical signs and symptoms were studied for micro-nutrient deficiencies 
like iron, vitamin A and iodine deficiency. For iron deficiency the clinical 
signs assessed were swollen and red tongue, brittle nails, pale skin colour, 
angular stomatitis, fatigue and pallor signs. For vitamin A deficiency — 
conjunctival xerosis, bitot spot, corneal ulceration, night blindness, 
corneal xerosis, corneal scar, eyes infection was assessed. For iodine 
deficiency the goiter stage if evident was noted down. It was observed in 
the study that clinical signs and symptoms of various micronutrient 
deficiencies like iron and vitamin were 33.5% and 8.12% respectively 
(Bhoite and lyer, 2011). 
According to Mehrotra et al (2011), clinical examination used in 
survey, since it is relatively simple and do not call for sophisticated 
equipment. It reveals the anatomical changes due to malnutrition that can 
be diagnosed by the naked eyes. As stated by Rachna et al (2006), clinical 
examination provides an overall impression of nutritional health and 
reveal specific signs of malnutrition when these exist and needed for 
planning promotional measures for the welfare of these children. Studies 
conducted in different states in India on school-going adolescent children 
revealed faulty dietary practice, inadequate consumption of foods and 
inadequate intake of fruits and vegetables which can adversely influence 
growth and development, cognitive performance and increase 
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susceptibility to infections making them prone to undernutrition and 
micronutrient deficiency mainly iron deficiency anemia (Sen and Kanani, 
2006). 
Khan and Mahmood (2012) conducted a study to determine 
vitamin A Deficiency among school children of Bareilly. The findings of 
the study showed that the overall prevalence of VAD was 6.37%. The 
prevalence of VAD was highest in 11-12 years of age group. It was 
further revealed that the prevalence of VAD was slightly higher among 
boys as compared to girls. VAD was significantly higher among the 
children belonging to lower socio-economic class as compared to those 
belonging to upper and middle class. 
Prabhankar and Gangadhar (2009), concluded in their study that 
majority of the children had lack of luster (94.1%), sparseness (94.1%) 
and straightness (83%) in hair. The skin diseases like scabies (69.6%) and 
xerosis (65.9%) were very common in both the sexes, followed by dental 
flurosis (46.7%), scarlet and raw tongue, angular stomatitis in lips, 
conjunctival xerosis in eyes (34.8%) and dental caries (30.4%). A total of 
50 (37%) children exhibited signs of vitamin B-complex deficiency, 
predominantly angular stomatitis. This may be due to cereal based diet 
and leafy vegetables. 
Chandra and Salil (1994) reported in their study that 35% of total 
school children showed presence of night blindness. Greater percentage 
of boys (38%) than girls (33%) showed signs of night blindness. 14% of 
total school children showed the presence of Bitot's spots. Higher 
percentage of boys (16%) than girls (15%) showed the presence of Bitot's 
spots. One of the reason for the deficiency of vitamin A may be poor 
intake of vegetables and animal foods. Twenty six percent of total school 
children showed lack of luster in their hair. Greater percentage of boys 
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(28%) than girls (25%) showed lack of luster in their hair. This may be 
due to inadequate intake of protein in their diet. Angular stomatitis due to 
riboflavin deficiency was observed in 10% of school children. Almost 
similar percentage of boys and girls showed signs of angular stomalitis. 
Angular scars and cheilosis was observed in 9 percent of total school 
children. Greater percentage of girls (9%) than boys (8%) showed signs 
of angular scars and cheilosis. One of the reason for riboflavin deficiency 
may be due to poor intake of pulses and cereals. Raw and magenta tongue 
was observed in very few children. Glossitis was observed in 8% of 
school children and was higher in girls (9%) than boys (6%). Spongy 
bleeding gums (vitamin C deficiency) was observed in I5% of school 
children. Twenty six percent of boys and 14 percent of girls showed signs 
of spongy bleeding gums. Koilonychia due to iron deficiency was 
observed in 11 percent of school children, twelve percent of boys and 11 
percent of girls showed signs of Koilonychia. Pale conjunctiva was 
observed in 34 percent of school children. Higher percentage of boys 
(37%) than girls (31%) showed signs of pale conjunctiva. One of the 
reasons for iron deficiency may be poor consumption of green leafy 
vegetables. 
Chauhan et al (2011), revealed in their study that prevalence of 
vitamin A deficiency was found to be 2.9%. Prevalence of VAD among 
girls (4.1%) was significantly high than boys (1.9%). 0.5% cases of night 
blindness and 2.1"/o cases of Bitot's spots were observed. Type of family, 
lower social class and poor intakes of green vegetables were significantly 
associated with the vitamin A deficiency. 
Mehrotra et al (2011), observed in their study that 65 percent of 
rural primary school children were suffering from mild angular stomatitis 
and close to 17.5 percent had marked angular stomatitis. Gums were 
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observed normal in 94.5 percent of the rural children. while 4.5 percent of 
them had bleeding gums. 37.5'% of rural children had normal hair, 
however, 51 percent had dull hair or hair without luster which indicates 
significant deficiency of protein among rural respondents. 
Nigudgi et al (2012), found in their study that 22.35% children had 
specific deficiency diseases in which bitot's spot in 48.80% and anemia 
in 10.05% school children of Gulbarga city, India. 
2.5 Dietary Pattern of Nutrients Consumption Among 
School-Age Children 
Food is a major concern of the mankind beginning from the time of 
conception and extending through the entire life span of the individual. 
Food supplies the energy for physical activity and other metabolic needs 
of the body. Children need energy for deposition of tissues. Energy is also 
required for physical activity of daily life. Carbohydrates, fats and 
proteins in the food are the chief energy yielding nutrients. 7 gm of 
carbohydrate and 1 gm of protein provide 4 Kcal while 1 gm of fat 
releases 9 Kcal. Protein is the second most abundant substance in the 
body, next to water. Protein helps the child to grow, as the constituent 
amino-acids are necessary for the synthesis of tissue in the body (Ghai et 
at 2005). 
According to Chandra and Salil (1994), growth and nutritional 
status of preschool and school-going children are profoundly influenced 
by the diet consumed by them. The school children, in their existing 
nutritional conditions are in great need of health promotion, health 
appraisal and health restoration. To overcome the health problems and 
initiate any programmes for improvement in their health status, it 
becomes necessary to have exact information about the prevalence of 
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deficiency diseases among school children so that appropriate preventive 
steps are taken. Incidence of deficiency diseases varies from place to 
place depending upon the local dietary and social factors. For their 
optimal growth and development, the school age children require 
adequate nutritious food to meet their daily nutritional requirements 
(Evans, 2000). 
Mehrotra et al (201 1) stated that 24 hr recall method is generally 
used by dietician to obtain a general picture of person's food intake. It is 
used to elicit an accurate picture of the diet history in 24 hr recall method, 
the actual food and drink consumed in the immediate past 24 hours is 
recorded. Sometimes, a longer period may be used. The recorded food 
consumed in the last 24 hours is then converted to the nutrients available 
in each food item used in preparing it and then compared with the 
recommended dietary allowances. 
According to NNMB, technical report (2006), the proportion of 
households with energy inadequacy was about 70%, while that protein 
adequacy was about 27%. Thus, in the cereal/millet based Indian 
dietaries, the primary bottle neck was energy inadequacy and not protein, 
as was earlier believed. The dietary energy gap can be easily overcome 
by the poor by increasing the quantities of habitually eaten foods. 
Mchrotra et al (2011) conducted the 24 hr dietary recall method to 
find out the amount of essential nutrient intake by the respondents. The 
findings revealed that the diet of 20.0 percent rural children was deficient 
in protein than the recommended dietary allowances. Energy deficiency 
was exhibited by 54.0% of rural respondents. 
The findings of the study on nutritional status of primary school 
children in Qwa-Qwa, revealed that there was deficient intake of all the 
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nutrients, except for protein, carbohydrates and thiamine among the 
studied group (Oldewage, 2010). 
Diet and nutrition are important for healthy life. Children's 
nutritional status affects their mortality and morbidity pattern, their 
activity level and health status. Dietary intake also serves as the best 
indicator for assessing nutritional status. The dietary intake among the 
tribal girls was found to be very poor in comparison to RDA (Sahoo and 
Pal, 2006). The findings of study, conducted by Prabhakar and 
Gangadhar, 2011), revealed that the percentage of adequacy in energy 
and protein intake was below the respective RDAs. The study conducted 
by Sankhala et al (2004), found that there was highly inadequate (73%) 
energy and protein intake than RDA among the children of Udaipur 
district of Rajasthan. 
According to the study conducted by Kulsum et al (2008), diets of 
children were inadequate in terms of types of food items. Only 22% of 
children consumed diets adequate in protein and energy. Protein Calorie 
adequacy was influenced by age and gender of children and significantly 
by literacy or economic status of mothers. 
Mitra et al (2006), revealed in their study that both boys and girls 
consumed lower amount of energy and protein than the recommended 
dietary allowances in all the age groups, whereas boys consumed 
marginally higher energy than girls in all the age groups. In case of 
protein consumption, girls consumed higher amount of protein compared 
to boys in 4-6 years age group but less in 7-9 years and 10-12 years age 
groups. 
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Sati and Dahiya (2012). conducted a study on nutritional 
assessment of Rural School-going children. The study reported that intake 
of the nutrients viz. energy, fat, f3 carotene, B-complex vitamins, vitamin 
C, iron and calcium except protein was found to be significantly lower 
than the recommended dietary allowances. 
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3.  
METHODOLOGY 
The present study entitled, `Assessment of Nutritional Profile of School-
Going Children (6-12 years) Among Rural Areas of Aligarh District," 
was conducted in the villages of Jawan Block, registered with Rural 
Health Training Centre of the Department of Community Medicine, 
Jawaharlal Nehru Medical College, Aligarh Muslim University, Aligarh, 
Uttar Pradesh. In 2011, the population of Aligarh District was 3,673,889 
of which male and female were 1,951, 996 and 1,721,893 respectively. 
The child sex ration in census 2011, was 877 girls per 1000 boys 
compared to figure of 885 girls per 1000 boys in 2001 census data. 
66.87% population of Aligarh district lives in rural areas. The total 
Aligarh district population living in rural areas is 2,456,698 of which 
males and females are 1,308,923 and 1,147,775 respectively. The child 
population comprises 16.43% of total rural population (Census, 2011). 
3.1 Topography of the Study Area 
• District Aligarh: it is situated 130 km south cast of Delhi, in the 
middle portions of Doab or the land between Ganga and Yamuna 
rivers. The latitude is 27°5" north and 78°5" east. It shares its borders 
with the District Bulandshahar in the north and west, Haryana in West, 
District Badaun in the east and Districts Hachras and Mathura in the 
south. 
• Climatic Conditions: Like other parts of Doab, Aligarh has a hot and 
dry climate. The maximum temperature reaches upto 47°C in summers 
and winters can be as cold as 3-5°C. Average rainfall is about 22 
inches distributed over second half of July to First half of September. 
Figure 3(a): Map of India Indicating the Aligarh District of Uttar Pradesh 
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• Administrative Set Up: The district consists of 5 tehsils (Khair, 
Atrauli, Kol, Gabhana and Iglas) and 12 development blocks. 'There 
are 853 Gram Sabhas, 1184 revenue villages, 9 town areas and 3 
municipalities. 
• Rural Health Training Centre: The Rural Health Training Centre 
(RHTC) is located at Jawan, which is a block headquarter village on 
the Anoopshahar Road (NH-93) at a distance of 17km away from the 
Jawaharlal Nehru Medical College. The language spoken in the area 
is common to that generally spoken in the western part of Uttar 
Pradesh, Haryana and Delhi regions i.e. Hindustani with rural accent. 
Jawan Block is fortunate in having the facilities of medical and 
healthcare, for the rural community in the form of Community Health 
Centre and Rural Heath Training Centre. Jawan Block is also being 
covered under the Integrated Child Development Services (ICDS). 
3.2 Profile of the Study Area 
The present cross-sectional study was undertaken in the rural field 
practice areas of Department of Community Medicine, Jawaharlal Nehru 
Medical College, A.M.U. Aligarh under Rural Health Training Centre 
(RHTC). 
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Ethical Consideration 
The following approvals were obtained for conducting the study- 
• Permission from the chairman, Department of Community Medicine, 
Jawaharlal Nehru Medical College, AMU, Aligarh. 
• Permission from the Incharge, Rural Health Training Centre, Jawan 
Block, Aligarh. 
Written permissions were sought to conduct the study in the field 
practice areas of Department of Community Medicine. Objectives as well 
as the procedure of study was explained to them. The survey was 
conducted only after getting the permission to do so. 
Population of the Study Area 
The total population of the registered villages under Rural Health 
Training Centre is 140S2 which comprises about 2422 families. A brief 
description of the seven villages is given below- 
Table 3.1: Population of Study Area 
No. 	Name of the Village 	Total Population 	Families 
Registered 
1. Jawan 5601 926 
2. Jawan Sikanderpur 768 137 
3. Garhi Bhojpur 894 185 
4. Chhota Jawan 1515 266 
5. Sumera Thai 244 47 
6. Tcjpur 1507 267 
7. Sumera 3550 594 
Total 14082 2422 
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Period of the Study 
The present study was carried out for a period of 6 months from 
April 2010 to September 2010. 
Study Subjects 
Children (male and female) between 6-12 years of age. 
Pilot Study 
All the seven villages were visited with the help of a medico-social 
worker and medical students. A base line data was collected from the area 
of study by self-prepared structured interview schedule by door to door 
visits. The proposed proforma was tried out in the field practice area of 
the department of community medicine, AMU, and necessary 
modifications were made. The purpose of this preliminary visit was to 
understand the layout of the village and observe the living conditions of 
the people in the village. 
This pilot study helped the researcher with the standardized process 
for the interview schedule to be tested and adapted for use in the main 
study and gave an indication of how much time it will take to complete. 
The same interview schedule that will be used for the main study, was 
piloted and the researcher, herself filled the informations in the interview 
schedule. On the completion of the pilot study, some of the questions in 
the interview schedule were re-examined and few questions were re-
framed to guarantee that the respondents gave the appropriate 
information. 
3.3 Sample Size Estimation 
For the number of children to be included in a research study, the 
sample size of the study is an important consideration in designing the 
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research. Sample size was drawn based on the prevalence of 
undernutrition in the area of study. 
The results of the pilot study had shown that there was 65% 
prevalence of undernutrition i.e. stunting and thinness (Low height for 
age and low BMI age) in the area of study. Following steps were taken by 
the researcher to calculate the sample size- 
Step-I 
Based on initial pilot study, there was 65% prevalence of stunting 
and thinness among school -going (6-12 years) children in the area of 
stud`'. 
Step-2 
Sample size was obtained by using the following formula- 
4pq 
n = L2 
Where 	n = sample size 
p = prevalence 
q= 100—p 
L = allowable error in prevalence 
Step-3 
Now putting the values in the above formula — 
p=65% 
q= 100-65=35 
L =  8 00 (8% non response error was calculated) 
L=5.2  
L` = 5.2x5.2 
L2 =27.04 
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4x6Sx3S  n= 2704 
n 336 
Step-4 
To compensate sample attrition, 4% of sample was added - 
n = 336 + (4°%o of 336) 
n=336+13 
n = 349 (Rounded off to 350) 
Final Sample Size (n) = 350 1 
Proportion of Population Size 
Out of total 7 villages, registered under Rural Health Training 
Centre, only 4 villages (Jawan, Chhota Jawan, Tejpur and Sumera) were 
selected for the purpose of study. Those four villages had been coded as 
a, b, c, and d. Proportion of population size was calculated by using the 
following formula— 
PPS =  Population of the particular village  x Sample size 
Sum of the total population 
Table 3.2: Population of Selected Villages 
S.No. 	 Selected Villages 	 Population 
2. Chhota Jawan (b) 1518 
3. Tejpur(c) 1507 
4. Sumera (d) 3550 
Sum of total population 12176 
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Population taken from Jawan (a) = 5601 x350 = 161 
12176 
Population taken from Chhota Jawan (b) =  1518  x350 = 43.64 
12176 
Population taken from Tejpur (c) =  1507  x 350 = 43 
12176 
Population taken from Sumera (d) =  3550 x 350 = 102 
12176 
Total =a+b+c+d= 161 +44 +43+ 102 = 350 (Total Sample) 
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Figure 3(c): Administrative Blocks of Aligarh District Indicating Jaw•an Block 
(Study Area) 
3.4 Sampling Frame 
The sample frame is defined as the frame of entities from which 
sampling units are selected for a survey (Singh, 2010). In the present 
study, households and respondents were selected in the following 
manner. 
Selection of Household 
Spin the bottle method was used by the researcher to select the 
households to collect the sample of 350 respondents. The method has 
i used when there is no map or list of households in the village 
rvey Training Curriculum, 2004). Following steps were taken to select 
households— 
p-1 With the help of a local leader, the researcher reached the center 
of the particular village (not necessarily the geographic center) 
p-2 Now, used flat surface to spin the bottle. The direction it 
pointed was the direction used by the researcher to select the 
first household. 
p-3 After selecting the first household with the help of spin the 
bottle method, the researcher went to that household, determine 
whether 	an appropriate sampling unit 	(respondents 	— 
mother/child) were in the household and if so then interview 
was conducted. 
Step-4 When first household was selected, the next household was the 
household whose front door was closest to the front door of the 
house which was previously selected. 
Step-5 When the researcher reached the boundary of the village then 
turned to the right or left and continue within the boundary until 
the required sample from each village was collected. 
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Step-6 The household not having the children of 6-12 years, was 
skipped. 
Selection of Respondents 
In the present study, mothers as well as their children were 
interviewed to get the information related to child and his socio-
demographic profile, if any household having more than one child of the 
age group 6-12 years, then only the eldest one was selected. 
• Inclusion Criteria: 
(a) Children who had completed 6 years of age on the date of interview 
and were not more than 12 years of age. 
(b)Male as well as female (both) were included in the study. 
(c) Children who were attending as well as not attending the school (both) 
were included in the study. 
• Exclusion Criteria: 
(a) Children less than 6 years of age and more than 12 years of age. 
(b)Children having physical deformities of the limbs and spine. 
(c) Children who were suffering from diseases and having mental defects 
were excluded from the study. 
(d) Children not cooperating for anthropometric measurements. 
Research Design 
Selected Villages 
1. 
Jawan Chhota Tejpur Sumera 
	
1 
	
Jawan 	I 
161 	44 	43 	102 
Total 350 School Going Children 
184 Boys 	 166 Girls 
Parameters Studied 
• Sociodemographic 
Profile of Children 
• Nutritional Status 
Height forAge 
BMl for Age 
• Dietary Pattern 
(24 hrs recall method) 
• Clinical Examination 
Figure 3.2: Research Design 
3.5 Variables in the Study 
A variable is a characteristic that may take on different values. The 
variable that is systematically manipulated by the investigator is called 
the independent variable. The variable that is measured is called the 
dependent variable (Minium et al, 1993). 
For the purpose of present study, the researcher had selected the 
following dependent and independent variables- 
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Table 3.3: Independent and Dependent Variable 
Independent Variables 	 Dependent Variables 
➢  Soeio-Demographic Factors — ➢  Nutritional Status of the Child 
• Age of the Child • Height for age z-score (HAZ) 
• Gender of the Child • BMI for age z-score (BAZ) 
• Parent's Literacy Level ➢  Dietary Pattern 
• Parent's Occupation • Adequate Intake of Nutrients 
• Type of Family • Inadequate Intake of Nutrients 
• Social Class • Clinical 	Signs 	of 	Nutritional 
• Number of Siblings Deficiencies 
3.6 Tools for Data Collection 
A self-prepared structured interview schedule was used by the 
researcher as a tool for data collection. 
Interview Schedule 
For the purpose of present study, the pretested structured interview 
schedule was grouped into following categories — 
➢ Socio-demographic Profile of the Child (Respondent — Mother) 
➢ Nutritional Assessment of the Child 
• Anthropometric Measurements 
• 24-hr Dietary Recall Method 
• Clinical Examination of the Child 
➢ Socio-demographic Profile of the Child 
This part of the interview schedule consisted information about the 
personal and family profile of the child like his age, gender, parents' 
education, fathers' occupation, working status of mothers, type of family, 
no. of siblings and social class. 
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Operational Definitions 
(a) 	Date of Birth of the Child (Age Estimation): 
According to the Oxford English Dictionary (2006), age may be 
defined as the length of time that a person has existed, a particular stage 
in someone's life. For the purpose of present study, children of age group 
between 6-12 years (school-age) were selected. Knowledge of exact date 
of birth of the child for proper interpretation of anthropometric data is 
crucial but not always easy to obtain especially in rural areas. For this 
purpose, an indigenous calendar was prepared consisting of festivals and 
local events for the estimation of age of the child. For the statistical 
purpose, children were grouped in the following categories - 
(a) 6-7 years 	(d) 	9-10 years 
(b) 7-8 years 	(c) 	10-11 years 
(c) 8-9 years 	(f) 	11-12 years 
(b) Gender of the Child: 
The words gender and sex both have the sense `the state of being 
male or female,' they are typically used in different ways: sex tends to 
refer to biological differences, while gender tends to refer to cultural or 
social ones (Soanes and Stevenson, 2006). For the purpose of present 
study, children of age group between 6-12 years were grouped as male 
and female. 
(c) Parents' Education: 
Education measures the inculcation of values, knowledge and 
achievements of the individual. The world map of illiteracy closely 
coincides with the maps of poverty, malnutrition, ill health, high infant 
and child mortality rates (Park, 2011). For the purpose or present study, 
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both the parents (father and mother) were grouped into following 
categories - 
(i) illiterate 
(ii) just literate 
(iii) primary school certificate 
(iv) high school 
(v) intermediate 
(vi) graduation or postgraduation 
For the statistical analysis, parents were classified as illiterate, just 
literate and primary education. Illiterate were those who can not read or 
write. The parents who can read and write were under the category of just 
literate and parents who were passed upto 8"' standard, were categorized 
as primary educated. Other categories of education like high school, 
intermediate and graduation/postgraduation were not found among the 
parents. 
(d) Fathers' Occupation: 
Fathers' Occupation refers to the job or profession of the father i.e. 
the means of earning money (State of being employed in productive 
work). Occupation of father determines the socio-economic status of the 
household. For the purpose of present study fathers were classified into 
two categories — as skilled worker and unskilled workers - 
(i) Skilled Workers: refers to any worker who has some special skill, 
knowledge (usually acquired) or ability in their work. 
(ii) Unskilled Workers: refers to any person who does unskilled 
manual work, as opposed to skilled labor. 
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Occupational Profile of Fathers 
Skilled Worker 
Tailors 
Carpenters 
Electricians 
Welders 
Unskilled Worker 
Rickshawpuller 
Agriculture Laborers 
Laborer on 
Construction Sites 
Vendor 
Aligarh City lock-factory workers ~ 
Working in Shops 
Masonry / Construction Work I 
Gardener 
I Agricultural Farming 
Motor Mechanic 
Figure 3.3: Occupational Profile of Fathers 
(e) Working Status of Mothers: 
Working status of mothers refers as working mothers and non-
working mothers — 
(i) Working mothers: were those who were involved in self 
employed work at home or outside the home for raising the family 
income. 
(ii) Non working mothers: were those who stayed at home and were 
not involved in any type of income raising activity. 
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Work Profile of Mothers 
Working 
(income Generating Work) 
Tailoring at home 
Non-working 
(Not Working for Income) 
1 
Household work 
(Housewives) 
Working as an anganwadi 
worker'AASHA 
Working in farm fields 
Bedi-Maker 
Craftwork (Beadswork, 
patchwork) 
Figure 3.4: Work Profile of Mothers 
(t) 	Family Type: 
The family is a primary unit in all societies. It is a group of 
biologically related individuals living together and eating from a common 
kitchen (Park, 2011). For the purpose of present study, families of 
children were grouped into two categories — 
(i) Nuclear Family: refers as the family which consisted of the 
married couple and their children. 
(ii) Joint or Extended Family: refers as the family which consisted of 
a number of married couples and their children who live together in 
the same household. 
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(g) Number of Siblings: 
Siblings refers as the brother or sister of the child. For the purpose 
of present study, no. of siblings were grouped into following categories — 
(i) one (ii) two (iii) three (iv) four (v) five or more. 
For the statistical analysis, children were classified on the basis of 
number of siblings as - more than 3 and less than 3. 
(h) Socio-Economic Status: 
The socio-economic status of the child's family was determined 
using the modified BG Prasad's Classification (2004). There have been 
several attempts to develop different scales to measure socio-economic 
status but Prasad's classification based on the per-capita monthly income 
has been extensively used in the Indian scenario. 
Table 3.4: Proposed Social Classification for the Month of December 
2004 
Social Class 	 Per Capita Monthly Income Limits (Rs.) 
Prasad's Classification 	Modified Proposed 
(1961) 	 Classification for the 
Month of December 2004 
I Upper High 	 100 and above 	 10.000 and above 
11 High 50-99 5000-9999 
III Upper Middle 30-49 3000-4999 
IV Lower Middle 15-29 1500-2999 
V Poor Below 15 500-1499 
VI Very Poor or Below - Below 500 
Poverty Line (BPL) 
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Multiplication Factor 
= Value of All India Whole Price Index (AIWPI) x 0.53 
There MF = 189.2 y 0.53 = 100.276 (Rounded it oft) = l00 
So multiplication factor for December 2004 was 100. The value of 
All India Whole Price Index (AIWPI) was 189.2 for December 2004. 
(Hindu Business Line 2005, 15``' Jan). The hypothetical value i.e. 0.53, 
was developed by Economic Advisor, Department of Industrial Policy 
and Promotion. Govt. of India, 2001. 
Nutritional Status Assessment of the Children 
The assessment of the nutritional status involves various 
techniques. The nutritional status of an individual is often the result of 
many interrelated factors. It is influenced by the adequacy of food intake 
in terms of quantity and quality, its utilization in the body and also by the 
physical health of the individual. Nutritional status can be determined 
with the help of clinical examination of symptoms of nutritional 
deficiencies, dietary intake and anthropometry. When these methods are 
used in combination like anthropometry and clinical examination, provide 
better picture of assessment of nutritional status of children (Park K, 
2007). For the purpose of present study, the nutritional assessment of 
school-age (6-12 yrs) children was done through following methods — 
1. Anthropometric Measurements 
2. 24 hr Dietary Recall Method 
3. Clinical Examination of the Child 
1. 	Anthropometric Measurements: 
Assessment of' nutritional status by anthropometry is the simplest 
and most useful tool for assessing the nutritional status of children (Ghai, 
2005). It is widely recognized as one of the useful technique in the 
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assessment of nutritional status because it is highly sensitive to detect 
undernutrition (workshop on epidemiological tools in assessment of 
nutritional status, NIN, 2005). 
For the purpose of present study, body weight and height of the 
school age (6-12 years) children were measured for the assessment of 
their nutritional status. 
Measurement of Body Weight: Body weight is the most widely used 
and the simplest reproductive anthropometric measurement. Weight of 
the subjects was measured in the upright position to the nearest 0.1kg 
using calibrated salter weighing balance with standard minimum clothing 
possible and without shoes. 
Measurement of Height: Height was measured to the nearest 0.1 cm 
using calibrated stadiometer. The individual was made to stand on a 
horizontal plat form with heels together, stretching upwards to the fullest 
extend with arms hanging by sides and heels and buttocks touching 
against the rod. The head shall be aligned so that the lower rim of orbit 
and the auditory canal were in a horizontal plane. The right angle device 
of rod was held against the top of head and the reading was obtained. 
Anthropometric Indices: As suggested by Gibson (2005), measurements 
by themselves are incomplete unless they are associated with other 
measurements. Thus, anthropometric indices are derived from 
combination of raw measurements. Examples of anthropometric indices 
are weight for age, height for age, weight for height and BMI for age etc. 
For the purpose of present study, height for age z-score (IIAZ) and BMI 
for age z-score (BAZ) of the subjects (school-age children) were 
calculated. Because weight for age is inadequate for monitoring growth 
beyond childhood due to its inability to distinguish between relative 
height and body mass in an age period where many children are 
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experiencing the pubertal growth spurt and may appear as having excess 
weight (by weight for age) when infact they are just tall. So, BMI for age 
complements with height for age in the assessment of thinness, 
overweight and obesity and stunting among school-aged children is 
recommended by the WHO (Otis et al 2007). 
z-score (SD) is widely recognized as the best system for analysis 
and presentation of anthropometric data. The z-score system expresses 
the anthropometric value as a number of standard deviations (SD) (WHO, 
Tech. Rep. Series 854). 
Following are the reasons to select z-score (SD) system for 
calculating the anlhropomeiric indices (height for age and BMI for age) — 
• The SD system can provide useful summary statistics. 
• SD cut-offs point intervals of similar magnitude always imply a 
fixed difference for height, weight or any other anthropometric 
measurements. 
• All anthropometric indices show similarity in respect of percentage 
of children who remain below or above a particular SD cut-off 
point of an age among the reference/standard population. 
(WHO Global Database on Child Growth and Malnutrition, 1997) 
So the researcher adopted z-score system for calculating the height 
for age and BMI for age by using the World Health Organisations' 
(WHO) Anthro Plus version 1.0.2 statistical software, 
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Table 3.5: Z-Scorc Classification System Recommended by WHO 
(2007) 
Indicators 	 Classification Z-scores 
Height for Age 	 Normal -2SD to +2SD 
Stunted <-2SD 
Severely Stunted <-3SD 
BMI for Age 	 Normal -2SD to +1 SD 
Thin <-2SD 
Severely Thin <-3SD 
Overweight >+ 1 SD 
Obesity >+2SD 
Height for Age: Low height for age i.e. stunting is an indicator of past 
growth failure that have resulted from previous long term or repeated 
short term nutrient deficiencies and/or illness, and/or might be related to 
low birth weight and poor economic conditions (Gorstein et al, 1994). 
For the purpose of present study, school-aged children (6-12 years) 
with z-score values of <-2SD for height for age were classified as stunted 
and those who were <-3SD were termed as severely stunted. Children 
with z-score between -2SD to +2SD were considered as normal. This was 
done as per the WHO criteria and classification standard. 
BMI for Age: Low BMI for age i.e. thinness indicates recent weight loss 
or failure to gain weight because of inadequate food intake and/or illness, 
and is linked to child mortality and requires immediate intervention 
(Cogill, 2003). 
For the purpose of present study, school aged children (6-12 years) 
with z-score values of <-2SD for BMI for age were classified as thin and 
CL 
those who were <-3SD were termed as severely thin. On the other hand 
children with z-score values of >+I SD and >+2SD for BMI for age is the 
criteria for overweight and obesity respectively. But in the present study, 
no children were found under the category of overweight and obesity. 
Children with z-score between —2SD to +l SD were considered as normal. 
This was done as per the WHO criteria and classification system. 
WHO Anthroplus Version 1.0.2 Statistical Software: 
WHO Anthroplus software consists of three modules - 
• Anthropometric Calculator (AC) 
• Individual Assessment (IA) 
• Nutritional Survey (NS) 
For the purpose of present study, the researcher used the 
anthropometric calculator to calculate the HAZ and BAZ. 
Anthropometric Calculator Module: The Anthropometric Calculator 
module enabled the researcher to derive nutritional status information for 
individual child, based on the WHO growth reference 2007. The software 
calculated z-scores (SD) for the indicators — height for age and BMI for 
age. Based on the z-score (SD) values, children were graded as normal 
(-2SD to +2SD), stunted (z< —2SD} and severely stunted (z <-3SD) for 
height for age and similarly, normal (-2SD to +1 SD), thin (z <-2SD) and 
severely thin (z< —3SD) for BMI for age. The calculated values were 
recorded for each child and noted down in each interview schedule. 
This software derived the child's age based on his/her date of birth 
and date of visit. When the exact birth day of the child was unknown, 
then the researcher tick the box next to "Approximate date," the software 
then automatically inserted a randomized day within the given month. 
24 hr Dietary Recall Method 
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A number of diet and nutrition surveys have revealed that majority 
of school children consume inadequate food stuffs. The immediate, 
physiologic cause of malnutrition is a food intake that is inadequate in 
quantity or quality to meet the requirements for normal growth and 
development (Philips et a] 1984), while much of the global childhood 
stunting and wasting are the result of deficiencies in energy and protein 
intake (WHO technical report series R54), mainly assessed by dietary 
intake in individual or household level (Patterson ct al, 2005). Twenty 
four hours dietary recall method was used to assess dietary intake (Mitra 
et al, 2007). This method is generally used by dietician to obtain a general 
picture of person's food intake. It was used to elicit an accurate picture of 
the diet history (Mehrotra et al, 2011). For the purpose of present study, 
the total cooked food volume of each of the preparations was recorded in 
terms of standard cups. The quantity of each preparation consumed by 
each individual child was assessed in terms of cups and also recorded the 
quantity of left-over food (workshop on epidemiological tools in 
assessment of nutritional status, NIN, 2005). At the end of the interview, 
the researcher summarized the items that were consumed by the child and 
got it checked by the mothers so that nothing had been omitted. This 
method of dietary assessment was adopted by the researcher on the basis 
of review of literature, particularly on national studies (Sari et al, 2012, 
Mehrotra et al, 2011, Mitra et al, 2007). The energy and protein content 
of diet was calculated for individual child using food composition table 
(Gopatan et at, 2004). After calculating the energy and protein 
consumption of each child, it was compared with recommended dietary 
allowances (RDA) by ICMR (2010) according to age and gender. 
as 
Children were categorized into two grades i.e. adequate and 
inadequate according to the dietary consumption pattern of energy and 
protein. 
Adequate Pattern: Children whose dietary pattern of energy and protein 
consumption was as per the recommended dietary allowances given by 
ICMR, were categorized as adequate. 
Inadequate Pattern: Children whose dietary pattern was less than the 
recommended allowances, were grouped as inadequate. 
The nutritional status (HAZ and BAZ) of each subject was 
compared with the dietary consumption pattern of energy and protein. 
The association of dietary consumption pattern (adequate I inadequate) of 
energy and protein with age, gender, social class, mother's education, 
mothers' working status and family type of the children was also 
established. 
Clinical Examination of Children 
Clinical examination is an essential feature of all nutritional 
surveys since their ultimate objective is to assess levels of health of 
individuals or of population groups in relation to the food they consume 
(Park, 2005). For the purpose of present study, clinical examination 
manual was used to assess the nutritional deficiency disorders among 
school-age children. Since it is relatively simple method and do not call 
for sophisticated equipment and it reveals the anatomical changes due to 
malnutrition that can be diagnosed by the naked eyes (Mehrotra et al, 
2011). The researcher developed the schedule to detect the signs of 
deficiency disorder with the help of ICNNDs (1995) Manual for Nutrition 
Surveys, to identify the prevalence of clinical signs of nutritional 
deficiency disorders among school age children. Clinical examination 
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was done under the supervision of medical personnel. The gender-wise 
association of micro-nutrient deficiency disorders was established. 
Assessment of Night Blindness 
WHO criteria was used by the researcher for the assessment of 
night blindness among school-age children. It was based on the most 
recent guidelines from 1996 in a publication titled "Indicators for 
assessing vitamin A deficiency and their application in monitoring and 
evaluating intervention programmes." On pages 24 and 25 of that 
document, there was guidance about the assessment of night blindness of 
particular note, in which, it was mentioned that "a reliable assessment of 
night blindness by interview requires that there should be a specific local 
word descriptive of the symptoms characteristics of this condition and 
that it must be specific to vitamin A deficiency. 
Four questions were suggested for the classification of night 
blindness — 
I. 	Does your child have any problem seeing in the day time? 
2. Does your child have any problem seeing at night time'? 
3. If 2 is yes, is this problem different from other children in your 
community`" (Note that this question is particularly appropriate 
where vitamin A deficiency is not very prevalent). 
4. Does your child have night blindness? (Use local term that 
describes the symptoms) 
The researcher used the local term "RATAUNDHI" to describe 
night blindness among rural women of the area of study. As researcher 
did not find any specific recommendations on the interpretation about 
night blindness for above mentioned questions, so in general, the 
interpretation was done in the following manner — 
Mc1hodo1o,g 
"If the answer to question no. I was no, but the answer to the 
remaining three questions was "yes", then the child was classified as 
having night blindness." 
This interpretation was based on the suggestion given by Lisa M. 
Rogers who is a "Technical Officer, Evidence and Programme Guidance, 
Department of Nutrition for Health and Development, World Health 
Organization, Geneva." 
Assessment of Goitre 
Goitre implies non-neoplastic, non-inflammatory and non-toxic 
enlargement of the thyroid gland. In the present study, goiter was 
screened by palpation method and was graded as per definition provided 
by WHO/UNICEF/ICCIDD (2001). The grading was described as- 
Grade 0 	- 	no palpable or visible goiter 
Grade I 	- 	goiter that is palpable but not visible when the neck is 
in the normal position. 
Grade 2 	- 	visible when the neck is in the normal position. 
Technique Used for the Examination of Goitre: 
The subject stands in front of the examiner and the examiner looks 
carefully for any signs of thyroid enlargement. The subject was then 
asked to fully extend the neck, this pushes the gland forwards and if any 
enlargement was present, then it becomes obvious. Then, the examiner 
palpates the gland by gently sliding his thumb along the side of trachea. 
The size and consistency of thyroid were also looked for. If necessary the 
subject was asked to swallow when being examined, the thyroid moves 
up on swallowing (Wl IO/UNICEF/ICCIDD. 2001). Goitre was not 
present in any of the child during the course of study. 
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Validity and Reliability of Interview Schedule 
Validity and reliability are essential to the effectiveness of any 
data—gathering procedure. Validity and reliability measure the extent to 
which there may be an error in measurements (Leedy and Ormrod. 2005). 
Before starting the collection of data for the main study, the interview 
schedule was pretested for validity and reliability during the pilot study. 
The interview schedule was framed according to the suggestions and 
comments from the experts of Department of Community Medicine and 
Rural Health Training Centre, Aligarh Muslim University, Aligarh. 
Test for the Reliability: Reliability is ensured when findings generated 
are the same when the study is repeated under the same conditions 
(Bailey 1997, Leedy and Ormord 2005). To test the reliability of the 
interview schedule, 10% of the same respondents (those who were 
interviewed before) were contacted again and the interview schedule was 
re-administered. When the answer to the questions differed from the 
answer which was given earlier then the question was considered 
unreliable and it was erased from the interview schedule. The researcher 
was the only person that coded the interview schedule, this also ensured 
the reliability. 
Test for the Validity: The interview schedule was based on the 
published information related to the factors affecting the nutritional status 
of children, anthropometry, 24 hr dietary recall method and clinical 
examination for micronutrient deficiency disorders among school-going 
children, as discussed in the literature review. All the questions in the 
interview schedule were designed according to the objectives framed for 
conducting the study. 
Statistical Analysis 
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Methodology 
Initially for the purpose of analysis, 	all the data obtained was 
converted 	into coded form and transferred 	it to computer software 
(Microsoft Excel). Statistical analysis of the data was performed using the 
statistical package for social sciences for windows SPSS (Version 16.0). 
Anthropometric indices i.e. height for age (stunting and severe 
stunting) and BMI for age (thinness and severe thinness) were calculated 
using the new World Health Organisation Child Growth Standards, 
WHO, 2007 Anthro Plus Software. This software is for the global 
application of the WHO reference for 5-19 years to monitor the growth of 
school-age children and adolescents. To test the significance of 
association between independent and dependent variables, chi-square 
(X') test was used. The calculation was made using the following formula 
= 	 (O,  E 
Where 
0 	= 	Observed frequency 
E 	= 	Expected frequency 
I 	= 	Sum of observations 
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RESULTS 
Once the data has been collected, the nest step is analysis and 
interpretation of results. Analysis includes data summaries and statistical 
tests to verify conclusions. The present study, "Assessment of Nutritional 
Profile of School-Going Children Among Rural Areas of Aligarh 
District", was conducted in four villages (Jawan, Chhota Jawan, Tejpur 
and Surnera) of Jawan Block. These villages are registered with Rural 
Health Training Centre, Department of Community Medicine, A.M.U, 
Aligarh. 
A sample of 350 school-going children was selected from the areas 
of study. The findings of the present study have been categorized in the 
following manner- 
• Distribution of School-Going Children According to Socio-
demographic factors. 
• Distribution of School-Going Children According to Pattern of 
Energy and Protein Consumption. 
• Nutritional Status (Height for Age and BMI for Age) of School-
Going Children using WHO-Z score System. 
• Socio-demographic Correlates of Nutritional Status of School — 
Going Children, 
• Energy Consumption Pattern and Nutritional Status of School-
Going Children, 
• Factors Affecting Energy Consumption Pattern of School-Going 
Children. 
• Protein Consumption Pattern and Nutritional Status of School-
Going Children. 
Results 
• Factors Affecting Protein Consumption Pattern of School-Going 
Children. 
• Prevalence of Clinical Signs of Nutritional Deficiencies. 
Distribution of School-Going Children According to Socio-
Demographic Factors 
In the present study, school-going children (6-12 years) were 
classified according to their age, gender, father's education, mother's 
education, father's occupation; mother's working status, type of family, 
number of siblings and social class. 
Age-Group of Children 
A total of 350 school-children (6-12 years) were grouped into 
different categories according to their age. Following table represents the 
distribution of Children according to their age groups - 
Table 4.1: Distribution of Children According to Age-Groups 
Age-Groups (Years) 	Frequency (n) 	Proportion (%) 
6-7 	 113 	 32.3 
7-8 	 93 	 26.6 
8-9 	 64 	 18.3 
9-10 	 28 	 8.0 
10-11 	 30 	 8.6 
11-12 	 22 	 6.3 
Total N 	 350 	 100.0 
Above table shows that out of 350 school-going children, the 
maximum percentage (32.3%) of children were in the age group of 6-7 
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years, followed by 26.6% and 18.3% in the age group of 7-8 and 8-9 
years. On the other hand, minimum percentage of children 8.0%, 8.6% 
and 6.3% were found in the age groups - 9-10, 10-1 1 and 11-12 years 
respectively. 
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Figure 4.1: Distribution of Children According to Age-Groups 
Gender of Children 
Children of age group 6-12 years were grouped into two categories 
according to their gender- male and female. Following table indicates the 
distribution of children according to gender - 
Table 4.2: Distribution of Children According to Gender 
Gender 	 Frequency (n) 	 Proportion (%) 
'Tale 	 184 	 52.6 
Female 	 166 	 47.4 
Total N 	 350 	 100.0 
~Z: 
Results 
The above table shows that there was majority (52.6%) of males 
among 350 school-going children and 47.4% female children were found 
in the study. 
• Male 
• Female 
Figure 4.2: Distribution of Children According to Gender 
Mothers' Education Level 
On the basis of mothers' education level, school-going children 
were distributed in the following categories - 
Table 4.3: Distribution of Children According to Mothers' Education 
Level 
Mothers' Education 	Frequency (n) 
	
Proportion (%) 
Illiterate 	 161 	 46.0 
Literate 	 123 	 35.1 
Primary Education 	 66 	 18.9 
Total N 
	
350 
	
100.0 
Above table indicates that the maximum percentage i.e. 46% of 
school children were having illiterate mothers, 35.1% were having 
literate mothers. Very little percentage (18.9%) of children were having 
mothers who were educated up to primary level. 
Fathers' Education Level 
Children were grouped into the following categories on the basis of 
their fathers' education level - 
Table 4.4: Distribution of Children According to Fathers' Education 
Level 
Fathers' Education 	Frequency (n) 	Proportion (%) 
Illiterate 	 85 	 24.3 
Literate 	 175 	 50.0 
Primary Education 	 90 	 25.7 
Total N 	 350 	 100.0 
Table 4.4 represents that maximum percentage (50%) of children 
were having fathers who were literate. On the other hand, 24.3% and 
25.7% of children were having illiterate and primary educated fathers 
respectively. 
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Figure 4.3: Distribution of Children According to Education Level of 
Parents 
Fathers' Occupation 
Children were classified on the basis of their fathers' occupation, 
as skilled worker and unskilled worker. Following table represents the 
distribution of children according to fathers" occupation. 
Table 4.5: Distribution of Children According to Fathers' 
Occupation 
Father's Occupation 	Frequency (n) 	 Proportion (%) 
Skilled Worker 	 128 	 36.6 
Unskilled Worker 	 222 	 63.4 
Total N 	 350 	 100.0 
The above table represents that majority (63.4%) of children were 
having fathers who were unskilled workers and only 36.6% children were 
having the fathers who were skilled workers. 
Results 
• Skilled Worker 
• Unskilled Worker 
Figure 4.4: Distribution of Children According to Fathers' 
Occupation 
Mothers' Working Status 
On the basis of mothers' working status, children were categorized 
in two groups- working and non-working. The distribution of children 
according to mothers' working status has been presented in the following 
table. 
Table 4.6: Distribution of Children According to Mothers' Working 
Status 
Mother's Working Status 	Frequency (n) 	Proportion (%) 
Working 	 127 	 36.3 
Non-working 	 223 	 63.7 
Total N 	 350 	 100.0 
'S 
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The above 	table 	indicates that 	majority 	(63.7%) of children 
belonged to non-working mothers and only 36.3% children were having 
working mothers. 
■ Working 
• Non-working 
Figure 4.5: Distribution of Children According to Mothers' Working 
Status 
Family Type 
Children were grouped on the basis of family size. Following table 
represents the distribution of children according to their type of family — 
Table 4.7: Distribution of Children According to Family Type 
Family Type 	 Frequency (n) 	 Proportion (%) 
Joint 	 210 	 60.0 
Nuclear 	 140 	 40.0 
Total 	 350 	 100.0 
The above table shows that majority of children (60%) belonged to 
joint families and 40% belonged to nuclear families. 
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■ Joint 
■ Nuclear 
Figure 4.6: Distribution of Children According to Family Type 
Number of Siblings 
Based upon the number of siblings, children were distributed 
according to the number of siblings — 
Table 4.8: Distribution of Children According to Number of Siblings 
Number of Siblings 	Frequency (n) 	 Proportion (%) 
More than 3 	 205 	 58.6 
Less than or equal to 3 	 145 	 41.4 
Total N 	 350 	 100.0 
The above table indicates that majority (58.6%) of children were 
having more than 3 siblings and 41.4% were having less than 3 or equal 
to 3 siblings. 
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• More than 3 
• Less than or equal to 3 
Figure 4.7: Distribution of Children According to Number of 
Siblings 
Social Class 
On the basis of modified Prasad's classification (2004), children 
were categorized into different social class according to per capita 
monthly income - 
Table 4.9: Distribution of Children According to Social Class 
Social Class 	 Frequency 	Proportion (%) 
(n) 
I Upper High 	 0 	 0 
1I High 	 0 	 0 
III Upper Middle 	 139 	 39.7 
IV Lower Middle 	 21 1 	 60.3 
V Poor 	 0 	 0 
VI Very Poor or Below Poverty Line 	0 	 0 
Total 	 350 	 100.0 
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The above table highlights that majority of children (60.3%) were 
found in lower middle class and only 39.7% were fbund in upper middle 
class based on the modified Prasad's classification. It is astonishing to 
mention that none of the children were found in the social class — upper 
high, high, poor and very poor categories of social class. 
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Figure 4.8: Distribution of Children According to Social Class 
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Distribution of School-Going Children According to Pattern 
of Energy and Protein Consumption 
Energy Consumption Pattern 
Following table represents the pattern of energy consumption 
among school-going children - 
Table 4.10: Energy Consumption Pattern 
Energy Consumption 	 Frequency 	 Proportion 
Pattern 	 (n) 
	
(%) 
	
Inadequate 	 217 	 62.0 
Adequate 	 133 	 38.0 
Total 	 350 	 100 
The above table indicates that out of 350 school going children, 
majority (62.0%) of them were having inadequate pattern of energy 
consumption and only 38%► were having adequate energy consumption 
pattern. 
Protein Consumption Pattern 
Following table highlights the protein consumption pattern of 
school-going children — 
Table 4.11: Protein Consumption Pattern 
Protein Consumption 	Frequency 	 Proportion 
Pattern 	 (n) 	 (%) 
Inadequate 	 252 	 72.0 
Adequate 	 98 	 28.0 
Total 	 350 	 100.0 
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The above table shows that majority (72%) of school-going 
children were having inadequate pattern of protein consumption and only 
28% were having adequate protein consumption pattern. 
	
80 	 72 
70 62 
60 
50 
0o 
fO 40 	 ____________ c 
30 
a 20 
10 
0 
Energy Consumption Protein Consumption 
Pattern 	 Pattern 
Energy & Protein Consumption Pattern 
• Inadequate 
• Adequate 
Figure 4.9: Distribution of Children According to Energy & Protein 
Consumption Pattern 
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Nutritional Status (HAZ and BAZ) of School-Going 
Children Using WHO-Z Score System 
WHO, z score system was used to classify the nutritional status of 
school-going children on the basis of two anthropometric indices- height 
for age z score and BMI for age z score (HAZ and BAZ). 
Height for Age (HAZ) 
School going children (6-12 year) were categorized as normal, 
stunted and severely stunted according to height for age z score (HAZ). 
Table 4.12: Classification of Children According to Height for Age 
(WHO, 2007 Standards) 
Height for Age 	Z-Score 	Frequency (n) 	Proportion (%) 
Normal 	—2SD to +2SD 	97 	 32.0 
Stunted 	 <-2SD 
Severely Stunted 	<-3SD 
141 	 41.3168.0% 
253 
112 	 27.7 toveralL stuntin¢) 
Total N 	 350 	 100.0 
The above table showed the classification of 350 school-going 
children according to their height for age. It is clear from the table that, 
out of 350 children, 97 (32%) were normal, 141 (40.3%) were stunted 
and 112 (27.7%) were severely stunted. The overall prevalence of stunted 
(Stunted + Severely Stunted) children was 68% among school going 
children. 
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Figure 4.10: Classification of Children According to Height for Age 
(WHO, 2007 Standards) 
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Table 4,13: Comparative Prevalence of Undernutrition (Stunting) Among Different Studies Conducted in India 
Place of Slody Age-Group (Years) Prevalence (%) Reference 
Bankura Distiicl, West Bengal 614 172 Kaushik Bose dal (21)18) 
Dibrugarh District, Assam 6-14 53.6 Medhi et al (20U6) 
Patil and Wasnik (2009) Maharashtra, Rural .Areas 5-12 3a,3 
Army School. Fune, Maharashtra 	 5-It 	 13.81 	Maj R. Mukherjee et a! (2008) 
Bareilly District Uttar Pradesh 	 5-15 	 185 	Givaslava Anurag el al (2012) 
Mcerul City, UttarPradesh 	 Pthi r' School•.Agc 	43,8 	Sala Neelu eta! 2010) 
Aligarh Distni et, Unar Pradesh (Rural) 	 6.14 	79?2 (Bova), N 1.80 (Girls) 	Khan Zullia el al (2001) 
Aligarh Di~Iriel, Ultar Pradesh (Urban) 	 6-14 	74,35 (Boys, 74,68 (Girls) 	Alim F, el at (2012) 
Aligarh Didvel, Ciar Pradesli (Rural) 	 6-12 	 68 	Present Study 
i 
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Figure 4.11: Comparative Prevalence of Undernutrition (Stunting) 
Among Different Studies Conducted in India 
BMI for Age (BAZ) 
Similarly, as height for age, children of age group 6-12 years were 
categorized as normal, thin and severely thin according to BMI for age z-
score (BAZ). 
Table 4.14: Classification of Children According to BMI for Age 
(BAZ) (WHO, 2007 Standards) 
BMI for Age 	Z-Score 	Frequency (n) 	Proportion (%) 
Normal 	—2SD to ±I SD 	 72 	 20.6 
Thin 	 <-2SD 	 174 	 49.7 79.4% 1278  
Severely Thin 	<-3SD 	 104 	 29. (overall thinness) 
Total 	 350 	 100.0 
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The above table showed the classification of 350 school-going 
children according to their BMI for age. It is clear from the table that, out 
of 350 children, 72 (20.6%), 174 (49.7%) and 104 (29.7%) were normal, 
thin and severely thin respectively. The overall prevalence of thinness 
(Thin + Severely Thin) was 79.4% among the rural school going 
children. 
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Figure 4.12: Classification of Children According to BMI for Age 
(WHO, 2007 Standards) 
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Table 4,15: Comparative Prevalence of Undernutrition (Thinnessl\Vasting) Among Different Studies Conducted in 
India 
Place of Study Age-Group ('ears) Prevalence (%) Reference 
Dibrugarh District, Assam 6-14 53.9 Medhi et al (2006) 
Purba Medinipur. West Bengal 5-10 62.2 Charkrabony Raja, et al (2009) 
Bankura District, West Bengal 6-14 23.1 Kaushik Bose et al (2008) 
Maharashtra, Rural Areas 5-12 16.8 Patil and Wasnik (2009) 
Meerut City'. Uttar Pradesh Primary School-Age 44.69 Saluja Neelu et al (2010) 
Bareilly District, Uttar Pradesh 5-15 33.3 Srivastava Anurag et al (2012) 
Aligarh District, Uttar Pradesh (Rural) 6-14 32.76 (Boys), 28.12 (Girls) Khan Zulfia et al (2004) 
Aligarh District, Uttar Pradesh (Urban) 6-14 86.95 (Boys). 76.53 (Girls) Alim F. et al (2012) 
Aligarh District, Uttar Pradesh (Rural) 6-12 79.4 Present Study 
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Figure 4.13: Comparative Prevalence of Undernutrition 
(Thinness/Wasting) Among Different Studies Conducted in India 
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Socio-demographic Correlates of Nutritional Status of 
School-Going Children 
For the purpose of present study, the associations between socio-
demographic factors (age, gender, parents' education, fathers' 
occupation, mothers working status, family type, number of siblings and 
social class) and nutritional status (i.e. Height for Age and BMI for age) 
of school going children (according to WHO, 2007 standards using 
WHO-z score system) were established. 
Age Group and Nutritional Status of School-Going Children 
The associations between age group and nutritional status i.e. 
Height for Age and BMI for Age of school-going children were 
established - 
IIeight for Age (ILAZ) 
Following table represents the association between age-groups and 
nutritional status (HAZ) of school-going children — 
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Table 4.16: Association Between Age-Groups and Nutritional Status 
(HAZ) of School-Going Children (WHO, 2007 Standards) 
Age-Groups 	 Nutritional Status (Height fur Age Z-score) 
(Years) 	Normal 	Stunted 	Severely 	Total 
(-2SD to +2SD) 	(<-2SD) 	Stunted (<-3SD) 
n (%) n (%) n (%) N (%) 
6-7 27 27.8 45 31.9 41 36.6 113 32.3 
7.8 22 22.7 37 26.2 34 30.4 93 26.6 
8-9 24 24.7 21 14.9 19 17.0 64 183 
9-10 7 7.2 12 8.5 9 8.0 28 8.0 
t0-11 12 12.4 15 10.6 3 2.7 30 8.6 
11-12 5 5.2 11 7.8 6 5.4 22 6.3 
100.0 Total N 97 100.0 141 100.0 112 100.0 350 
The results of the present study showed that the highest prevalence 
(31.9%) of stunting was observed in the age group 6-7 years, followed by 
26.2% and 14.9% in the age groups 7-8 years and 8-9 years respectively. 
The lowest prevalence of stunting were found in the age groups 9-10, 10-
11 and 11-12 years i.e. 8.54% 10.6°% and 7.8% respectively. The same 
trend was observed in case of severely stunted category, i.e. majority 
(36.6%) of severely stunted children were found in the age group 6-7 
years, followed by 30.4% and 17.0% in the age groups 7-8 years and 8-9 
years respectively. The lowest prevalence of severe stunting were 
observed in the age groups 9-10, 10-11 and 11-12 years i.e. 8.0%, 2.794 
and 5.4% respectively. The overall prevalence of stunting (Stunted + 
Severely Stunted) was highest (68.5%) in the age group 6-7 years, 
followed a descending order i.e. 56.6%, 31.9%, 16.5%, 13.3% and 13.2% 
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in the age groups 7-8, 8-9, 9-10, 10-11 and 11-12 years respectively. 
There was statistically insignificant association (p > 0.05) between age-
group and nutritional status (Height for Age) of school-going children. So 
null hypothesis was accepted. 
BML for Age (BAZ) 
Following table represents the association between age-groups and 
nutritional status (BAZ) of school-going children- 
Table 4.17; Association Between Age Groups and Nutritional Status 
(BAZ) of School Going Children (WliO, 2007 Standards) 
Age-Groups 	 Nutritional Status (BMI for Age z-score) 
(Yeaii) 	Normal 	Thin 	Severely Thin 	Total 
(-2SD to +1SD) 	(<-2SD) 	(<-3SD) 
n (%) n (%) n (%) N (%) 
6-7 10 13.9 60 34.5 43 41.3 113 32.3 
7-8 I4 19.4 51 29.3 28 26.9 93 26.6 
8-9 19 26.4 29 16.7 16 15.4 64 18.3 
9-10 6 8.3 15 8.6 7 6.7 28 8.0 
10-11 13 18.1 12 6.9 5 4.8 30 8.6 
11-12 10 13.9 7 4.0 5 4.8 22 6.3 
Total N 	72 	100.0 	174 	100.0 	104 	100.0 	350 100.0 
The above table indicates that majority of children (34.5%) were 
found in thinness category in the age group 6-7 years, followed a 
descending order by 29.3%, 16.7%, 8.6%, 6.9% and 4.0% in the age 
groups 7-8, 8-9, 9-10, 10-11 and 11-12 years respectively. 
The similar trend for severe thinness was observed among the 
school going children, as majority (41.3%) were found in the category of 
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severely thin, followed a descending order by 26.9%, 15.4%, 
6.7%,4.8%,4.8%, in the age groups 7-8, 8-9, 9-10, 10-I1, 11-12 years 
respectively. It is important to note that majority (26.4%) of children in 
the normal category for BMI for age z score were found in the age group 
8-9 years. It is important to mention that overall prevalence of thinness 
was highest (75.8%) in the age group 6-7 years and lowest prevalence of 
overall thinness (8.8%) was observed in the age group ) 1-12 years. The 
findings of the study revealed the statistically significant association (x2 = 
34.186, df = 10, p<0.01) between age of the children and their nutritional 
status i.e. BMI for age (BAZ). So null hypothesis was rejected. 
Gender and Nutritional Status of School Going Children 
The associations between gender and nutritional status i.e. Height 
for Age and BMI for Age of school-going children were established - 
Height for Age (HAZ) 
Following table indicates the association between gender and 
nutritional status i.e. Height for Age of school-going children - 
Table 4.18: Association Between Gender and Nutritional Status 
(HAZ) of School-Going Children (WHO, 2007 Standards) 
Gender 	 Nutritional Status (Height for Age z-score) 
Normal 	Stunted 	Severely 	Total 
(-2SD to +2SD) 	(<-2SD) 	Stunted (<-3SD) 
II (%) n (%) n (%) N (%) 
Male 	57 	31.0 	70 38.0 57 	31.0 184 100.0 
Female 	40 24,1 	71 42.8 55 	33.1 166 ]00.0 
Total 	97 27.7 141 40.3 112 	32.0 350 100.0 
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On comparing between gender and nutritional status (Height for 
Age) of children, the findings of present study revealed that majority 
(42.8%) of female children and 38% male children were stunted. The 
similar pattern was observed in case of severe stunting i.e. 31% and 
33.11 %► among male and female children respectively. The overall 
prevalence of stunting (Stunted + Severely Stunted) among male children 
was 69% and 75.9% was among female children. Majority of male 
children (31%) were found in the normal category for height for age and 
only 24.1% females were normal. The findings of the study revealed that 
there was insignificant association between gender and nutritional status 
(Height for Age) of school-going children. So null hypothesis was 
accepted. 
BMI for Age (BAZ) 
Following table shows the association between gender and 
nutritional status (BAZ) of school-going children - 
Table 4.19: Association Between Gender and Nutritional Status (BAZ) of School 
—Going Children (WHO, 2007 Standards) 
Gender 	 Nutritional Status (BMI for Age z-score) 
Normal 	Thin 	Severely Thin 	Total 
(-2SD to +I SD) 	(<-2SD) 	(<-3SD) 
n (%) n (%) n (%) N (%) 
Male 	49 26.6 89 48.4 46 	25.0 184 100.0 
Female 23 13.9 85 51.2 58 34.9 166 100.0 
Total N 72 20.6 174 49.7 104 29.7 350 100.0 
118 
Results 
The above table highlights that out of 184 male children, 48.4% 
were thin and 25% were severely thin. On the other hand, 51.2% and 
34.9% female children were found in the categories of thinness and 
severe thinness respectively. The overall prevalence of thinness (Thin + 
Severely Thin) among male and female children were 73.4% and 86.1% 
respectively. Majority (26.6%) of male children were under the category 
of normal BMI for Age and only 13.9% female children were found 
normal. A significant association (x2 = 9.96, df = 2, p<0.0I) between 
gender and nutritional status (BMI for Age) of school-going children was 
found in the study. So null hypothesis was rejected. 
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Fathers' Education Level and Nutritional Status of School-
Going Children 
The associations between fathers' education and nutritional status 
i.e. Height for Age and BMI for Age of school-going children were 
established - 
Height for Age (HAZ) 
Following table shows the association between fathers' education 
level and nutritional status i.e. Height for Age of school-going children. 
Table 4.20: Association Between Fathers' Education Level and 
Nutritional Status (HAZ) of School Going Children (WHO, 2007 
Standards) 
Fathers' Nutritional Status (Height for Age z-score) 
Education Level Normal Stunted Severely Total 
(-2SD to +2SD) (<-2SD) Stunted (<-3SD) 
a (%) a 	(%) n 	(%) N ("/o) 
Illiterate 27 31.8 33 	38.8 25 	29.4 85 100-0 
Literate 50 28.6 71 	40.6 54 	30.9 175 100.0 
Primary Education 20 22.2 37 	41.1 33 	36.7 90 100.0 
Total N 97 27.7 141 	40.3 112 	32.0 350 100.0 
The above table revealed that 38.8% children were stunted and 
29.4% were severely stunted, who had illiterate fathers. 40.6% and 30.9% 
children of literate fathers were stunted and severely stunted respectively. 
In case of children who had primary educated fathers, 41.1% were 
stunted and 36.7% were severely stunted. The overall prevalence of 
stunting (stunted + severely stunted) among children who had illiterate, 
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literate and primary educated fathers, were 68.2%, 71.5% & 77.8% 
respectively. It is shocking to note that majority (31.8%) of children were 
in the normal category for height for age, who had illiterate fathers. The 
findings of the present study revealed that there was insignificant 
association between fathers' education level and nutritional status i.e. 
height for age, among school-going children. So null hypothesis was 
accepted. 
BMI for Age (BAZ) 
Following table indicates the association between fathers' 
education level and nutritional status (BAZ) of school-going children - 
Table 4.21: Association Between Fathers' Education Level and 
Nutritional Status (BAZ) of School Going Children (WHO, 2007 
Standards) 
Fathers' Nutritional Status (BMI for Age Z-score) 
Education Level Normal Thin Severely Thin Total 
(-2SD to +ISD) (<-2SD) (<-3SD) 
n (%) n 	(%) n 	(%) N (%) 
Illiterate 17 20.0 43 	50.6 25 	29.4 85 100.0 
Literate 48 27.4 79 	45.1 48 	27.4 175 100.0 
Primary Education 7 7.8 52 	57.8 31 	34.4 90 100.0 
Total N 72 20.6 174 	49.7 104 	29.7 350 100.0 
The above table showed that 50.6% children were thin and 29.4% 
were severely thin, who had illiterate fathers. 45.1% and 27.4% children 
of literate fathers were thin and severely thin respectively. In case of 
children who had primary educated fathers, 57.8% were thin and 34.4% 
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severely thin. The overall prevalence of thinness (thin +severely thin) 
among children who had illiterate, literate and primary educated fathers, 
were 80%, 72.5% and 92.2% respectively. It is interesting to note that 
majority of children (92.2%) were found under the category of thinness, 
who had primary educated fathers, on the other hand maximum 
percentage of normal children (27.4%) was found whose fathers were 
literate. Statistically significant association (X'- =14.088, df = 4, p < 0.01) 
was found between the fathers education level and nutritional status i.e. 
BMI for Age among school-going children. So null hypothesis was 
rejected. 
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Mothers' Education Level and Nutritional Status of School-
Going Children 
The associations between mothers' education level and nutritional 
status i.e. Height for age and BMI for age of school-going children were 
established - 
Height for Age (HAZ) 
Following table shows the association between mothers education level 
and nutritional status i.e. Height for Age of school-going children. 
Table 4.22: Association Between Mothers' Education Level and 
Nutritional Status (HAZ) of School-Going Children (WHO, 2007 
Standards) 
	
Mothers' 	 Nutritional Status (Height for Age z-score) 
Education Level 	Normal 	Stunted 	Severely 	Total 
(-2SD to +2SD) 	(<-2SD) Stunted (<-3SD) 
n (%) in (%) n (%) N (%) 
Illiterate 	34 21.1 	58 36.0 69 	429 161 100.0 
Literate 33 26.8 52 42.3 38 30.9 123 100.0 
Primary Education 30 45.5 31 47,0 5 7.6 66 100.0 
N 	97 	27.7 	141 40.3 112 	32.0 350 100.0 
The above table indicates that, 36% children were stunted and 
42.9% were severely stunted who had illiterate mothers. in case of 
children who had literate mothers, 42.3% were stunted and 30.9% were 
severely stunted. On the other hand very few children (7.6%x) were found 
under the category of severe stunting, who had mothers with primary 
education. The overall prevalence of stunting (Stunted + Severely 
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Stunted) among children who had illiterate, literate and primary educated 
mothers, were 78.9°x, 73.2% and 54.6% respectively. It is important to 
mention that majority of children (45.5%) were found under the normal 
category for height for age, who had mothers with primary education. 
The highly significant association (x2 = 29.917, df = 4, p < 0.01) between 
mothers' education level and nutritional status (Height for Age) of 
children was found in the present study. So null hypothesis was rejected. 
BMI for Age (BAZ) 
Following table represents the association between mothers' 
education level and nutritional status i.e. BM1 for Age of school-going 
children - 
Table 4.23: Association Between Mothers' Education Level and 
Nutritional Status (BAZ) of School-Going Children (WHO, 2007 
Standards) 
Mothers' 	 Nutritional Status (BMI for Age z-score) 
Education Level 	Normal 	Thin 	Severely Thin 	Total 
(-2SD to+ISD) 	(<-2SD) 	(<-3SD) 
n 	(%) L (%) n (%) N (%) 
Illiterate 	11 	6.8 71 44.1 79 49.1 161 100.0 
Literate 15 12.2 89 72.4 19 15.4 123 100.0 
Primary Education 46 69.7 14 21.2 6 9.1 66 100.0 
Total N 72 20.6 174 49.7 104 29.7 350 100.0 
The above table highlights that out of 161 children of illiterate 
mothers, 44.1% were thin and 49J% were severely thin. In case of 
children who had literate mothers, 72.4°/were thin and 15.4% were 
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category of thinness (21.2%) and severe thinness (9.1%) who had 
mothers with primary education. 
The overall prevalence of thinness (thin +severely thin) among 
children who had illiterate, literate and primary educated mothers, were 
93.2°/,. S7.8% and 30.3% respectively. Majority of children (69.7%) who 
were found under the normal category for BMI for Age, were having 
mothers with primary education. The findings of the present study 
revealed that there was significant association (x2 = 159.056, df = 4, p < 
0.01) between mothers' education level and nutritional status (BMI for 
Age) of school-going children. So null hypothesis was rejected. 
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Fathers' Occupation and Nutritional Status of School-Going 
Children 
The associations between Fathers' occupation and nutritional status 
i.e. Height for Age and BMI for Age of school-going children were 
established - 
Height for Age (HAZ) 
Following table represents the association between fathers' 
occupation and nutritional status i.e. Height for Age of school-going 
children - 
Table 4.24: Association Between Fathers' Occupation and 
Nutritional Status (HAZ) of School-Going Children (WHO, 2007 
Standards) 
Fathers' 	 Nutritional Status (Height for Age z score) 
Occupation 	Normal 	Stunted 	- Severely 	Total 
(-2SD + 2SD} 	(<-ZSD) 	Stunted (<-3SD) 
n (%) n (%) n (%) N (%) 
Skilled Worker 	46 35.9 62 48.4 20 15.6 128 100.0 
Unskilled Worker 51 23.0 79 35.6 92 41.4 222 100.0 
Total N 97 27.7 141 40.3 112 32.0 350 100.0 
The above table shows that 48.4% children were stunted and 15.6% 
were severely stunted whose fathers' were skilled workers. Highest 
prevalence (41.4%) of severe stunting was observed in children whose 
fathers' were unskilled workers. 
The overall prevalence of stunting (stunted + severely stunted) 
among children whose fathers were skilled workers and unskilled 
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workers, were 64% and 77% respectively. Majority (35.9%) of children 
who were found under the normal category for Height for age, were 
having the fathers who were skilled workers. The highly significant 
association (x2 = 25.162, df= 2, p < 0.01) was found between the fathers' 
occupation and nutritional status (Height for Age) of school going 
children. So null hypothesis was rejected. 
BMI for Age (BAZ) 
Following table shows the association between fathers occupation 
and nutritional status i.e. BMI for Age of school-going children - 
Table 4.25: Association Between Fathers' Occupation and 
Nutritional Status (BAZ) of School-Going Children (WIIO, 2007 
Standards) 
Fathers' 	 Nutritional Status (BMI for Age z score) 
Occupation 	Normal 	Thin 	Severely Thin 	Total 
(-2SD + ISD) 	(<-2SD) 	(<-3SD) 
n 	(%1 	it 	(%) 	n 	(Va) 	N 
Skilled Worker 	57 	44.5 	54 	42.2 	17 	13.3 	128 100.0 
Unskilled Worker 15 	6.8 	120 	54.1 	87 	39.2 	222 100.0 
Total N 	72 	20.6 	174 	49.7 	104 	29.7 	350 
The above table highlights that the highest prevalence of thinness 
(54.1%) and severe thinness (39.2%) were found among the children 
whose fathers were unskilled workers. On the other hand 42.2% and 
13.3% children were under the categories of thinness and severe thinness 
respectively, whose fathers were skilled workers. Majority of children 
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(44.5%) whose fathers were skilled workers, were found under the 
normal category for BMI for age. 
The overall prevalence of thinness (thin + severely thin) among 
children of skilled and unskilled workers were 55.5% and 93.3% 
respectively. Only 6.8% children were found normal for BMI for age 
whose fathers were unskilled workers. The findings of the present study 
revealed that there was highly significant association (x2 = 76.95, df= 2, 
p<0.01) between fathers' occupation and nutritional status (BMI for Age) 
of school-going children. So null hypothesis was rejected. 
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Mothers' Working Status and Nutritional Status of School-
Going Children 
The associations between mothers' working status and nutritional 
status i.e. Height for Age and BMI for Age of school-going children were 
established - 
Height for Age (IAZ) 
Following table represents the association between mothers' 
working status and nutritional status i.e. Height for Age of school-going 
children - 
Table 4.26: Association Between Mothers' Working Status and 
Nutritional Status (IIAZ) of School-Going Children (WHO, 2007 
Standards) 
Mothers' 	 Nutritional Status (Height for Age c score) 
Working Status 	
Normal 	Stunted 	Severely 
(-2SD + 2SD) 	(<-2SD) 	Stunted (<-3SD) 
n (%) n (Vu) n (%) N (%) 
Non-Working 	51 22.9 	S7 39.0 85 	38.1 223 100.0 
Working 46 36.2 54 42.5 27 21.3 127 100.0 
Total N 97 27.7 141 40.3 112 32.0 350 100.0 
Out of total 223 children of non working mothers, majority 
(38.1 %) of them were found severely stunted and only 21.3% children of 
working mothers were under the category of severely stunted. The overall 
prevalence of stunting (stunted + severely stunted) among children of 
working and non-working mothers were 63.8% and 77.1% respectively. 
Majority (36.2%) of children whose mothers were working, found under 
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the normal category for height for age. The findings of the present study 
revealed that there was significant association (x2 = 12.635, df = 2, p < 
0.01) between mothers' working status and nutritional status (HAZ) of 
school-going children. So null hypothesis was rejected. 
BMI for Age (BAZ) 
Following table shows the association between mothers' working 
status and nutritional status i.e. BMI for Age of school-going children - 
Table 4.27: Association Between Mothers' Working Status and 
Nutritional Status (BAZ) of School-Going Children (WHO, 2007 
Standards) 
Mothers' 	 Nutritional Status (BMI for Age z score) 
Working Status Normal 	Thin 	Severely Thin 
(-2SD + 1 SD) 	(<-2SD) 	(<-3SD) 
n (%) it (%} R (%) N (%) 
Non working 	18 8.1 120 53.8 85 38.1 223 100.0 
Working 	54 42.5 54 42.5 19 15.0 127 100.0 
N 	72 20.6 174 49.7 104 29.7 350 100.0 
The above table revealed that highest prevalence of thinness 
(53.2%) and severe thinness (38. I) were found among the children of non 
working mothers. On the other hand, only 15% children of working 
mothers were severely thin. It is shocking to mention that only 8.1% 
children of non working mothers were under the normal category for 
BMI for Age and majority (42.5%) of working mother's children were 
normal. The overall prevalence of thinness (Thin + Severely Thin) among 
the children of non working and working mothers were 91.9% and 57.5% 
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respectively. There was highly significant association (x2 = 63.354, df = 
2, p < 0.01) between mothers' working status and nutritional status (BMI 
for Age) of school going children. So null hypothesis was rejected. 
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Family Type and Nutritional Status of School-Going 
Children 
The associations between family type and nutritional status i.e. 
Height for Age and BMI for Age of school-going children were 
established - 
Height for Age (HAZ) 
The following table represents the association between family type 
and nutritional status i.e. Height for Age of school-going children - 
Table 4.28: Association Between Family Type and Nutritional Status 
(HAZ) of School-Going Children (WHO, 2007 Standards) 
Family Type 	 Nutritional Status (Height for Age z score) 
Normal 	Stunted 	Severely Stunted 	Total 
(-2SD + 2SD) 	(<-2SD) 	(<-3SD) 
n (°fin) It (%) n (%) N (%) 
Joint 	 46 21.9 75 35.7 	89 	42.4 	210 100.0 
Nuclear 51 36.4 66 47.1 23 16.4 140 100.0 
Total N 97 27.7 141 40.3 112 32.0 350 100.0 
The above table highlights that majority (42.4%) of children were 
found under the category of severely stunted who belonged to joint 
families and only 16.4% children from nuclear families were severely 
stunted. The overall prevalence of stunting (stunted +severely stunted) 
among children of joint and nuclear families were 78.1% and 63.5% 
respectively. The maximum number i.e. 51, (36.4%) of children of 
nuclear families were under the category of normal height for age. The 
findings of the study revealed that there was significant association (x2 = 
Results 
26.797, df = 2, p < 0.01) between family type and nutritional status 
(height forage) of school-going children. So null hypothesis was rejected. 
BMI for Age (BAZ) 
Following table represents the association between family type and 
nutritional status i.e. BMI for age of school-going children. 
Table 4.29: Association Between Family Type and Nutritional Status 
(BAZ) Among School-Going Children (WHO, 2007 Standards) 
Family Type' 	 Nutritional Status (BMT for Age z score) 
Normal 	Thin 	Severely Thin 	Total 
(-2SD + ISD) 	(<-2SD) 	(<-3SD) 
n (%) n (%) n (%) N (%) 
Joint 	 11 	5.2 	110 52.4 89 42.4 210 100.0 
Nuclear 	61 43.6 64 45.7 15 10.7 140 100.0 
total N 	 72 	20.6 	174 	49.7 	104 	29.7 	350 100.0 
The above table indicates that highest prevalence of severe thinness 
(42.4%) was found among the children who belonged to the joint families 
and only 10.7% children of nuclear families were severely thin. The 
overall prevalence of thinness (thin + severely thin) among children of 
joint and nuclear families were 94.8% and 56.4% respectively. Majority 
of children (43.6%) from nuclear families were found under the category 
of normal BMI for age. It is astonishing that only 5.2% children of joint 
families were found in normal category. The findings of the study 
revealed that there was significant association (x" = 89.101, df = 2, p < 
0.01) between family type and nutritional status (BAZ) of school-going 
children. So null hypothesis was rejected. 
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Number of Siblings and Nutritional Status of School-Going 
Children 
The associations between number of siblings and nutritional status 
i.e. Height for Age and BMI for Age of school-going children were 
established - 
Height for Age (HAZ) 
The following table represents the association between number of 
siblings and nutritional status i.e. Height for Age of school-going 
children- 
Table 4.30: Association Between Number of Siblings and Nutritional 
Status (HAZ) of School-Going Children (WHO, 2007 Standards) 
Number of Nutritional Status (Height for Age z score) 
Siblings Normal Stunted Severely Stunted 	Total 
(-2SD + 2SD) (<-2SD) (<-3S0) 
n 	(%) n 	(%) 	N 	(%) 
More than 3 47 	22.9 75 	36.6 83 	40.5 	205 	100.0 
Less 	than 	or 50 	34.5 66 	45.5 29 	20.0 	145 	100.0 
equal to 3 
Total N 	97 	27.7 	141 	40.3 	112 	32.0 	350 100.0 
The above table highlights that majority (40.5%) of children were 
severely stunted who were having more than 3 siblings and only 20% 
children who were having less than or equal to 3 siblings were severely 
stunted. The overall prevalence of stunting (stunted + severely stunted) 
among children who were having more than 3 and less than or equal to 3 
siblings, were 77.1% and 65.5% respectively. Maximum percentage 
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(34.5%) of children were found under the category of normal height for 
age, who were having less than or equal to 3 siblings. The findings of the 
study revealed that number of siblings was significantly associated (x2 
16.914, df = 2, p < 0.01) with nutritional status (HAZ) of school-going 
children. So null hypothesis was rejected. 
BMI for Age (BAZ) 
Following table indicates the association between number of 
siblings and nutritional status i.e. BMI for Age of school-going children - 
Table 4.31: Association Between Number of Siblings and Nutritional 
Status (BAZ) of School-Going Children (WHO, 2007 Standards) 
Number of 	 Nutritional Status (DM1 for Age z score) 
Siblings - Normal 	Thin 	Severely Thin 	Total 
(-2SD + 1SD) 	(<-2SD) 	(<-3SD) 
n (%) n (°/n) n (%) N (%) 
More than 3 	14 	6.8 	Ht 	54.1 	80 	39.0 	205 100.0 
Less than or 58 	40.0 	63 43.4 24 	16.6 145 100.0 
equal to 3 
Total N 	72 	20.6 	174 	49.7 	104 	29.7 	350 100.0 
The above table indicates that highest prevalence of thinness 
(54.1%) and severe thinness (39%) were found among the children who 
were having more than 3 siblings. On the other hand, very less prevalence 
(16.6%) of severe thinness was observed in children who were having 
less than or equal to 3 siblings. The overall prevalence of thinness (thin + 
severely thin) among children who were having more than 3 and less than 
or equal to 3 siblings, were 93.1 % and 60"/o respectively. It is astonishing 
that only 6,8% children were Found under the category of normal BMI for 
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Age, who were having more than 3 siblings. The findings of the present 
study revealed that there was significant association (x2 = 61.815, df = 2, 
p < 0.01) between number of siblings and nutritional status (BMI for 
Age) of school-going children. So null hypothesis was rejected. 
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Social Class and Nutritional Status of School-Going 
Children 
The associations between social class and nutritional status i.e. 
Height for Age and BMI for Age of school-going children were 
established - 
Height for Age (HAZ) 
The following table represents the association between social class 
and nutritional status i.e. Height for Age of school-going children - 
Table 4.32: Association Between Social Class and Nutritional Status 
(HAZ) of School-Age Children (WHO, 2007 Standards) 
Social Class 
(Modified 
Prasad 
Classification, 
2004) 
Nutritional Status (Height for Age z score) 
Normal 	Stunted 	Severely Stunted 	Total 
(-2SD + 2SD) 	(<-2SD) 	(<-3SD) 
n (%) n (%) n (%) N (%) 
Lower Middle 
Upper Middle 
47 
50 
22.3 
36.0 
81 
60 
38.4 
43.2 
83 
29 
39.3 
20.9 
211 
139 
100.0 
100.0 
Total N 97 27.7 141 40.3 112 32.0 350 100.0 
The above table shows that the highest prevalence of severely 
stunted children (39.3%) was found in the lower middle social class and 
lowest prevalence of severely stunted children (20.9%) was found in the 
upper middle social class according to modified Prasad Classification 
(2004). The overall prevalence of stunting (stunted + severely stunted) 
among children who belonged to lower middle social class and upper 
middle social class were 77.7% and 64.1% respectively. Majority (36%) 
of children from upper middle class were under the category of normal 
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height for age. The findings of the present study revealed that social class 
and nutritional status (HAZ) of school-going children were significantly 
associated (x2 = 15.083, df = 2, p < 0.01). So null hypothesis was 
rejected. 
BMI for Age (BAZ) 
Following table shows the association between social class and 
nutritional status i.e. BMI for age of school-going children - 
Table 4.33: Association Between Social Class and Nutritional Status 
(BAZ) of School-Going Children (WHO, 2007 Standards) 
Social Class Nutritional Status (BMI for Age z score) 
(Modified Normal Thin Severely, Thin 	Total 
Prasad (-2SD + 1 SD) (<-2SD) (<-3SD) 
Classification, 
2004) n 	(%) n 	(%) n 	(%) 	N (%) 
Lower Middle 16 	7.6 1 1 1 	52.6 84 	39.8 	211 100.0 
Upper Middle 56 	40.3 63 	45.3 20 	14.4 	139 100.0 
Total N 72 	20.6 174 	49.7 104 	29.7 	350 100.0 
The highest prevalence of thinness (52.6%) and severe thinness 
(39.8%) were observed among the children who belonged to lower 
middle social class. The overall prevalence of thinness, (thin + severely 
thin) among children who belonged to lower middle and upper middle 
social class were 92.4% and 59.7% respectively. Majority (40.3%) of 
children from upper middle class were found under the normal category 
of BM1 for age. The highly significant association (x2 = 62.690, df = 2, p 
< 0.01) was found between the social class and nutritional status (BAZ) 
of school-going children. So null hypothesis was rejected. 
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Table 4.34: Association Between Socio-demographic Factors and 
Nutritional Status of School-Going Children 
Socio-dernographic Factors Nutritional 	Test of 	p-value 	Null 
Status (HAZ Significance 	 Hypothesis 
and BAZ) 
HAZ 	Insignificance p > 0.05 	Accepted 
Age of Children 	 BAZ 	Significance p < 0.01 	Rejected 
HAZ 	Insignificance p > 0.05 Accepted 
r Gender 	
BAZ 	Significance p < 0.01 	Rejected 
HAZ Insignificance p > 0.05 Accepted 
Fathers' Education BAZ Significance p < 0.01 Rejected 
HAZ Significance p < 0.01 Rejected 
Mothers' Education 
BAZ Significance p < 0.01 Rejected 
HAZ Significance p < 0.01 Rejected 
Fathers' Occupation 
BAZ Significance p < 0.01 Rejected 
HAZ Significance p < 0.01 Rejected 
r Mothers' Working Status BAZ Significance p < 0.01 Rejected 
HAZ Significance p < 0.01 Rejected 
Family Type BAZ Significance p < 0.01 Rejected 
HAZ Significance p < 0.01 Rejected 
r Number of Siblings 
BAZ Significance p < 0.01 Rejected 
HAZ Significance p < 0.01 Rejected 
Social Class 
BAZ Significance p < 0.01 Rejected 
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Energy Consumption Pattern and Nutritional Status of 
School-Going Children 
The associations between energy consumption pattern and 
nutritional status i.e. Height for Age and BMI for Age of school-going 
children were established. 
Height for Age (HAZ) 
Following table represents the association between energy 
consumption pattern and nutritional status i.e. Height for Age of school-
going children - 
Table 4.35: Energy Consumption Pattern and Nutritional Status 
(IIAZ) of School-Going Children (WHO, 2007 Standards) 
Energy 	Nutritional Status (Height for Age z score) 
Consumption 	Normal 	Stunted 	Severely 	Total 
Pattern 	(-2SD + 2SD) 	(<-2SD) 	Stunted (<-3SD) 
n (%) n (%) n (%) N (%) 
Inadequate 
Adequate 
41 
56 
18.9 
42.1 
90 
51 
41.5 
38.3 
86 
26 
39.6 
19.5 
217 
133 
100.0 
100.0 
Total N 97 27.7 141 40.3 112 32.0 350 100.0 
Above table shows the highest prevalence of stunting (41,5%) and 
severe stunting (39.6%) among the children who were having inadequate 
pattern of energy consumption. The overall prevalence of stunting 
(stunted + severely stunted) among children who were having inadequate 
and adequate pattern of energy consumption, were 81.1% and 57.8% 
respectively. Majority (42.1%) of children who were having adequate 
energy consumption pattern, were found under the normal category for 
147 
Results 
height for age. There was significant association (x`' = 26.623, df = 2, p < 
0.01) between energy consumption pattern and nutritional status (HAZ) 
of school-going children. So null hypothesis was rejected. 
BMI for Age (BAZ) 
Following table shows the association between energy 
consumption pattern and nutritional status i.e. BMI for Age of school-
going children - 
Table 4.36: Association Between Energy Consumption Pattern and 
Nutritional Status (BAZ) of School-Going Children (WHO, 2007 
Standards) 
Energy Nutritional Status (BMI for Age z score) 
Consumption Normal Thin Severely Thin 	Total 
Pattern (-2SD + LSD) (<-3SD) 
(<-2SD) 
n 	(%) n 	(%) n 	(%) 	N (%) 
Inadequate 15 	6.9 110 	50.7 92 	42.4 	217 100.0 
Adequate 57 	42.9 64 	48.1 12 	9.0 	133 100.0 
Total N 72 	20.6 174 	49.7 104 	29.7 	350 100.0 
The above table indicates that majority (42.4%) of children were 
found severely thin whose energy consumption pattern was inadequate. 
Very few children (9.0%) were found severely thin who were having 
adequate pattern of energy consumption. The overall prevalence of 
thinness (thin + severely thin) among children who were having 
inadequate and adequate dietary pattern, were 93.l%  and 57.1% 
respectively. Majority (42.9%) of children were found in the normal 
category for BMI for age, who were having adequate energy consumption 
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pattern, and only 6.9% children were found normal those energy 
consumption pattern was inadequate. The findings of the study revealed 
the significant association (x` = 82.809, df = 2, p<0.01) between energy 
consumption pattern and nutritional status (BMI for Age) of school-going 
children. So null hypothesis was rejected. 
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Factors Affecting Energy Consumption Pattern 
The associations between age group of the children, gender, social 
class, family type, mothers' education level and mothers' working status 
and energy consumption pattern of school-going children were 
established. 
Age-Group of Children 
Following table represents the association between age-group of 
children and their energy consumption pattern - 
Table 4.37: Age-Group and Energy Consumption Pattern 
Age-Group of Energy Consumption Pattern 
Children (Years) Inadequate Adequate Total 
n 	(%) n (%) N (%) 
6-7 78 	69.0 35 31.0 i l3 100.0 
7-8 58 	62.4 35 37.6 93 100.0 
8-9 36 	56.3 28 43.8 64 100.0 
9-10 18 	64.3 10 35.7 28 100.0 
10-11 14 	46.7 16 53.3 30 100.0 
11-12 13 	59.1 9 40.9 22 100.0 
Total N 217 	62.0 133 38.0 350 100.0 
The above table shows that majority of children (69%) in the age 
group 6-7 years were having inadequate energy consumption pattern, 
followed by a descending order i.e. 62.4% in the age-group 7-8 years and 
56.3% in the age-group 8-9 years. In contrast, an ascending order was 
observed in the age group 10-11 years i.e. 46.7% and 59.1% in the age 
n ~i 
group 11-12 years. in regard of inadequate energy consumption pattern. 
On the other hand. majority of children i.e. 53.3% in the age-group 10-11 
years were having adequate energy consumption pattern. An ascending 
order was observed in regard of adequate energy consumption pattern, i.e. 
31.0%, 37.6% and 43.8% in the age group 6-7, 7-8 and 8-9 years 
respectively. The findings revealed the insignificant association (p > 
0.05) between the age-group and energy consumption pattern. So null 
hypothesis was accepted. 
Gender of Children 
Following table indicates the association between gender of 
children and their energy consumption pattern - 
Table 438: Gender of Children and Energy Consumption Pattern 
Energy Consumption Pattern 
Inadequate 	Adequate 	Total 
n 	(%) 	n 	(%) 	N 	(%) 
Boys 	104 	56.5 	80 	43.5 	184 	100.0 
Girls 	113 	68.1 	53 	31.9 	166 	100.0 
total N 	217 	62.0 	133 	38.0 	350 	100.0 
The energy consumption pattern of 43.5% boys was adequate and 
only 31.9% girls were found in having adequate pattern of energy 
consumption. Majority of girls i.e. 68.1% were having inadequate energy 
consumption pattern. The findings revealed the significant association (x2 
= 4.942, df= 1, Pc  0.05) between gender of the children and their energy 
consumption pattern. So null hypothesis was rejected. 
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Figure 4.34: Gender of Children and Energy Consumption Pattern 
Social Class of Children 
Following table represents the association between social class of 
children and their energy consumption pattern - 
Table 4.39: Social Class of Children and Energy Consumption 
Pattern 
Social Class 	 Energy Consumption Pattern 
(Modified Prasad 	Inadequate 	Adequate 	 Total 
Classification 2004) 
n 	(%) 	n 	(%) 	N 	(%) 
Lower Middle 	158 	74.9 	53 	25.1 	211 	100.0 
Upper Middle 	59 	42.4 	80 	57.6 	139 	100.0 
Total N 	217 	62.0 	133 	38.0 	350 	100.0 
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The above table highlights that majority of children (57.6%) from 
upper middle social class were having adequate energy consumption 
pattern. On the other hand maximum percentage (74.9%) of children who 
were having inadequate pattern of energy consumption pattern, belonged 
to lower middle social class. There was significant association (X2 _ 
37.419, df = 1, p < 0.01) between social class of children and their energy 
consumption pattern. So null hypothesis was rejected. 
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Type of Family 
Following table shows the association between family type of 
children and their energy consumption pattern — 
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Table 4.40: Family Type of Children and Energy Consumption 
Pattern 
Family Type Energy Consumption Pattern 
Inadequate Adequate Total 
n (%) n 	(%) N (%) 
Joint 152 72.4 58 	27.6 210 100.0 
Nuclear 65 46.4 75 	53.6 140 100.0 
Total N 217 62.0 133 	38.0 350 100.0 
The above table indicates that majority of children (72.4%) from 
joint families were having inadequate energy consumption pattern. On the 
other hand, maximum percentage (53.6%) of children from nuclear 
families were having adequate energy consumption pattern. The findings 
revealed the significant association (x2 = 24.014, df = 1, p < 0.01) 
between family type of children and their energy consumption pattern. So 
null hypothesis was rejected. 
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Mothers' Education Level 
Following table represents the association between mothers 
education level and energy consumption pattern of children - 
Table 4.41: Mothers' Education Level and Energy Consumption 
Pattern 
Mothers' Education Energy Consumption Pattern 
Level Inadequate Adequate Total 
n (%) n 	(%) N (%n) 
Illiterate 133 82.6 28 	17.4 161 100.0 
Literate 64 52.0 59 	48.0 123 100.0 
Primary Education 20 30.3 46 	69.7 66 100.0 
Total N 217 62.0 133 	38.0 350 100.0 
The above table highlights that majority of children i.e. 82.6% of 
illiterate mothers were having inadequate pattern of energy consumption. 
On the other hand 69.7% (majority) children of primary educated mothers 
were having adequate pattern of energy consumption. The maximum 
percentage of children (52%) who were having inadequate pattern of 
energy consumption, had literate mothers. The findings revealed the 
significant association (f = 62.356, df = 2, p < 0.05) between mothers' 
literacy level and energy consumption pattern of school-going children. 
So null hypothesis was rejected. 
Mothers' Working Status 
Following table shows the association between mothers' working 
status and energy consumption pattern of school-going children- 
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Table 4.42: Mothers' Working Status and Energy Consumption 
Pattern 
Mothers' Energy Consumption Pattern 
Working Status Inadequate Adequate Total 
n (%) n 	(%) N (%) 
Non-working 160 71.7 63 	28.3 223 100.0 
Working 57 44.9 70 	55.1 127 100.0 
Total N 217 62.0 133 	38.0 350 100.0 
The above table indicates that majority of children (71.7%) of non-
working mothers' were having inadequate pattern of energy consumption. 
On the other hand maximum percentage i.e. 55.1% of children of working 
mothers were having adequate energy consumption pattern. The findings 
of the study revealed the significant association (x2 = 24.792, df = i, p < 
0.05) between mothers working status and energy consumption pattern 
of school-going children. So null hypothesis was rejected. 
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Protein Consumption Pattern and Nutritional Status of 
School-Going Children 
The associations between protein consumption pattern and 
nutritional status i.e. Height for Age and BMI for Age of school-going 
children, were established. 
Height for Age (HAZ) 
Following table represents the association between protein 
consumption pattern and nutritional status i.e. Height for Age of school-
going children — 
Table 4.43: Protein Consumption Pattern and Nutritional Status 
(HAZ) of School-Going Children (WHO, 2007 Standards) 
Protein Nutritional Status (Height for Age z score) 
Consumption Normal Stunted Severely Total 
Pattern 
(-2SD + 2SD) (<-2SD) Stunted (<-3SD) 
n (%) n 	(%) n 	(%) N (%) 
Inadequate 56 22.2 95 	37.7 101 	40.1 252 100.0 
Adequate 41 41.8 46 	46.9 11 	11.2 98 100.0 
Total N 97 27.7 141 	40.3 112 	32.0 350 100.0 
The above table highlights the highest prevalence of severe 
stunting i.e. 40.1% among children who were having inadequate pattern 
of protein consumption. The overall prevalence of stunting (stunted + 
severely stunted) among children who were having inadequate and 
adequate pattern of protein consumption, were 77.8% and 58.1% 
respectively. Only 22.2% children were found under the category of 
normal height for age, whose protein consumption pattern was 
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inadequate. Findings revealed the significant association (x2 = 29.650, df 
= 2, p < 0.01) between protein consumption pattern and nutritional status 
(i.e. Height for Age) of school-going children. So null hypothesis was 
rejected. 
BMI for Age (BAZ) 
Following table shows the association between protein 
consumption pattern and nutritional status i.e. BMI for Age of school-
going children - 
Table 4.44: Protein Consumption Pattern and Nutritional Status 
(BAZ) of School-Going Children (WHO, 2007 Standard) 
Protein 	 Nutritional Status (BMI for Age z score) 
Consumption 	Normal 	Thin 	Severely Thin 	Total 
Pattern 	(-2SD+ISD) 	 (<-3SD) 
(<-25D) 
n (%) n (%) n (%) N (%) 
Inadequate 	14 	5.6 	136 54.0 102 40.5 252 100.0 
Adequate 	58 59.2 38 38.8 2 2.0 98 100.0 
Total N 	72 	20.6 	174 	49.7 	104 	29.7 	350 100.0 
The above table indicates the highest prevalence of thinness i.e. 
54% and severe thinness i.e. 40.5% among the children who were having 
inadequate pattern of protein consumption. The overall prevalence of 
thinness (thin + severely thin) among children who were having 
inadequate and adequate pattern of protein consumption, were 94.5% and 
40.8% respectively. Majority (59.2%) of children were found under the 
category of normal BMI for age who were having adequate pattern of 
protein consumption. It is important to mention that only 2% children 
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were severely thin whose protein consumption pattern was adequate. 
Findings revealed the significant association (x2 = 137, df = 2, p<0.01) 
between protein consumption pattern and nutritional status i.e. BMI for 
Age of school-going children. So null hypothesis was rejected. 
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Factors Affecting Protein Consumption Pattern 
The associations between age group of the children, gender, social 
class, family type, mothers' education level and mothers' working status 
and protein consumption pattern of school-going children, were 
established. 
Age-Group of Children 
Following table represents the association between age-group of 
children and their protein consumption pattern - 
Table 4.45: Age-Group and Protein Consumption Pattern 
Age-Group of 	 Protein Consumption Pattern 
Children (Years) 	Inadequate 	Adequate 	Total 
u 	(%) 	n 	(°) 	N 	(%) 
6-7 86 76.1 27 23.9 113 100.0 
7-8 69 74.2 24 25.8 93 100.0 
8-9 43 67.2 21 32.8 64 100.0 
9-10 22 78.6 6 21.4 28 100.0 
10-11 18 60.0 12 40.0 30 100.0 
11-12 14 63.6 8 36.4 22 100.0 
Total N 252 72.0 98 28.0 350 100.0 
The above table indicates that majority of children i.e. 78.6% in the 
age group 9-10 years were having inadequate protein consumption 
pattern. In regard of inadequate consumption of protein, a descending 
order was observed by 76.1% in the age-group 6-7 years, 74.2% in the 
age group 7-8 years and 67.2% in The age group 8-9 years. In contrast, an 
161 
Results 
ascending order was observed in the age group 10-11 years (60.0%) and 
11-12 years (63.6%), in regard of inadequate pattern of protein 
consumption. On the other hand, majority i.e. 40% of children in the age-
group 10-I1 years were having adequate protein consumption pattern. 
The findings revealed the insignificant association (p > 0.05) between the 
age-group and protein consumption pattern. Sc. null hypothesis was 
accepted. 
Gender of Children 
Following table represents the association between gender of 
children and their protein consumption pattern — 
Table 4.46: Gender of Children and Protein Consumption Pattern 
Gender 	 Protein Consumption Pattern 
	
Inadequate . 	Adequate 	 Total 
II 	(°'e) 	It 	(%) 	N 	(%) 
Boys 	 121 	65.8 	63 	34.2 	184 	100.0 
Girls 	131 	78.9 	35 	21.1 	166 	100.0 
Total N 	252 	72.0 	98 	28.0 	350 	100.0 
The above table indicates that out of 184 boys and 166 girls, 
majority of girls i.e. 78.9% and only 65.8`%0 of boys were having 
inadequate pattern of protein consumption. In contrast maximum 
percentage of boys i.e. 34.2% were having adequate protein consumption 
pattern. Findings revealed the significant association 	(x2 = 7.491, df= 
1, p < 0.01) between gender and pattern of protein consumption of the 
children. So null hypothesis was rejected. 
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Figure 4.41: Gender of Children and Protein Consumption Pattern 
Social Class 
Following table represents the association between social class of 
children and protein consumption pattern of school-going children - 
Table 4.47: Social Class of Children and Protein Consumption 
Pattern 
Social Class Protein Consumption Pattern 
(Modified Inadequate Adequate Total 
Prasad 
Classification, n (%) n 	(%) N (%) 
2004) 
Lower Middle 175 82.9 36 	17.1 211 100.0 
Upper Middle 77 55.4 62 	44.6 139 100.0 
Total N 252 72.0 98 	28.0 350 100.0 
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The above table highlights that out of 211 children from lower 
middle class and 139 from upper middle class, majority of children i.e. 
82.9% from lower middle class and only 55.4% from upper middle class 
were having inadequate pattern of protein consumption. In contrast, 
maximum percentage of children i.e. 44.6°/ were having adequate pattern 
of protein consumption who belonged to upper middle social class. There 
was significant association (x2 = 31.532, df = 1, p <0.01) between social 
class and protein consumption pattern among school-going children. So 
null hypothesis was rejected. 
Family Type 
Following table shows the association between family type and 
protein consumption pattern of school-going children — 
Table 4.48: Family Type and Protein Consumption Pattern 
Family Type 	 Protein Consumption Pattern 
Inadequate 	Adequate 	Total 
It 	(%) 	n 	(%) 	N 	(%) 
Joint 180 85.7 30 14.3 210 100.0 
Nuclear 72 51.4 68 48.6 140 100.0 
Total N 	252 	72.0 	98 	28.0 	350 	100.0 
The above table indicates that out of 210 children from joint 
families and 140 from nuclear families, majority of children i.e. 85.7°4 
from joint families and only 51.4% from nuclear families were having 
inadequate pattern of protein consumption. In contrast, maximum 
percentage of children i.e. 48.6% were having adequate pattern of protein 
consumption who belonged to nuclear families. The findings revealed the 
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significant association (X2  = 48.980, df = 1, p < 0.01) between family type 
and protein consumption pattern. So null hypothesis was rejected. 
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Mothers' Education Level 
Following table represents the association between mothers 
education level and protein consumption pattern - 
Table 4.49: Mothers' Education Level and Protein Consumption 
Pattern 
Mothers' Education Protein Consumption Pattern 
Level Inadequate Adequate Total 
n (%) n 	(%) N (%) 
Illiterate 140 87.0 21 	13.0 161 100.0 
Literate 88 71.5 35 	28.5 123 100.0 
Primary Education 24 36.4 42 	63.6 66 100.0 
Total N 252 72.0 98 	28.0 350 100.0 
The above table highlights that majority of children of illiterate 
mothers i.e. 87% were having inadequate pattern of protein consumption. 
On the other hand, maximum percentage i.e. 63.6% children of primary 
educated mothers were having adequate protein consumption pattern. The 
findings revealed the significant association (x2 = 59.453, df = 2, p < 
0.05) between mothers' literacy level and protein consumption pattern. 
So null hypothesis was rejected. 
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Mothers' Working Status 
Following table represents the association between mothers' 
working status and protein consumption pattern — 
Table 4.50: Association Between Mothers' Working Status and 
Protein Consumption Pattern 
Mothers' 
	
Protein Consumption Pattern 
Working Status 	Inadequate 	Adequate 	 Total 
n 	(%) 	n 	(%) 	N 	(%) 
Non-working 
Working 
187 
65 
83.9 
51.2 
36 
62 
16.1 
48.8 
223 
127 
100.0 
100.0 
Total N 252 72.0 98 28.0 350 100.0 
The above table indicates that maximum percentage i.e. 83.9% 
children of non-working mothers were having inadequate pattern of 
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protein consumption. On the other hand only 16.1% children of non-
working mothers were having adequate protein consumption pattern. 
Findings revealed the significant association (x2  = 42.854, df = 1, p < 
0.05) between mothers' working status and protein consumption pattern. 
So null hypothesis was rejected. 
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Figure 4.45: Association Between Mothers' Working Status and 
Protein Consumption Pattern 
Table 4.51: Association Between Nutritional Status and 
Energy/Protein Consumption Pattern 
Pattern of 	Nutritional Significance p-Value Null Hypothesis 
Energy,  /Protein	Status 
Consumption 
Energy Consumption 	HAZ 	Significant 	< 0.01 	Rejected 
Protein Consumption 
BAZ Significant < 0.01 Rejected 
HAZ Significant < 0.01 Rejected 
BAZ Significant < 0.01 Rejected 
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Table 4.52: Factors Associated with Energy and Protein 
Consumption Pattern 
Pattern of Factors Significance p-Value Null Hypothesis 
Energy/Protein 
Consumption 
Energy Age Group Insignificant > 0.05 Accepted 
Consumption Gender Significant <0.05 Rejected 
Social Class Significant 0.01 Rejected 
FamilyType Significant <0.01 Rejected 
Mothers' Significant < 0.05 Rejected 
Education Level 
Mothers' Significant < 0.05 Rejected 
Working Status 
Protein Age Group Insignificant > 0.05 Accepted 
Consumption 
Gender Significant <0.01 Rejected 
Social Class Significant < 0.01 Rejected 
Family Type Significant < 0.01 Rejected 
Mothers' Significant < 0.05 Rejected 
Education Level 
Mothers' Significant <0.05 Rejected 
Working Status 
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Prevalence of Clinical Signs of Nutritional Deficiencies 
Following table represents the clinical signs/symptoms of 
nutritional deficiency disorders among school-going children - 
Table 4.53: Clinical Signs/Symptoms of Nutritional Deficiencies 
Signs/Symptom Present Absent Total Nutrient 
n (%) n (Ye) N (%) 
Thin and Lustre less Hair 98 2R.0 252 72.0 350 100.0 Protein 
Bitot Spot 20 5.7 330 94.3 350 100.0 Vitamin A 
Night Blindness 22 6.3 328 93.7 350 100.0 Vitamin A 
Pale Conjunctiva 103 29.4 247 70.6 350 100.0 Iron 
Koitonychia 61 17.4 289 82.6 350 100.0 Iron 
Glossitis 28 8.0 322 92.0 350 100.0 B.Complex 
Cheilosis/Angular Stomatitis 21 6.0 329 94.0 350 100.0 Riboflavin 
Bleeding Gums 53 15.1 297 84.9 350 100.0 Vitamin C 
Goiter 0 0 350 10.0 350 100.0 Iodine 
The above table indicates that the prevalence of thin and lustreless 
hair was 2S% among 350 school-going children. Bitot spots and night 
blindness were observed in 5.7% and 6.3% of children respectively. The 
prevalence of pale conjunctiva and koilonychia was 29.4% and 17.4% 
respectively, Glossitis and cheilosis were present in 8.0% and 6.0% 
respectively in school going children. Bleeding gums were observed in 
15.1% children. It is astonishing to mention that no case of goiter was 
found during the course of study. 
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Prevalence of Clinical Signs of Nutritional Deficiency 
Among Boys and Girls 
Following table represents the clinical signs of nutritional 
deficiency disorders among school-going boys and girls - 
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Table 4,54: Prevalence of Clinical Signs Among Boys and Girls 
Prevalence Among Bo's and Girls 
ms 	 Boys 	 Girls 
Present 	Absent 	Total 	Present 	Absent 	Total 
1 	(%) 	n 	(%) 	(%) 	n 	(%) 	n 	(%) 	N 	(%) 
iir 	53 	28.8 	131 	71.2 	184 	100.0 	45 	27.1 	121 	72.9 	166 	100.0 
12 	6.5 	172 	93.5 	184 	100.0 	8 	4.8 	158 	95.2 	166 	100.0 
10 	5.6 	174 	94.4 	184 	100.0 	12 	7.4 	154 	92.6 	166 	100.0 
55 	29,9 	129 	70.1 	184 	100.0 	48 	28.9 	118 	71.1 	166 	100.0 
30 	16.3 	154 	83.7 	184 	100.0 	31 	18.7 	135 	81.3 	166 	100.0 
18 	9.8 	166 	90.2 	184 	100.0 	10 	6.0 	156 	94.0 	166 	100.0 
natitis 	15 	8.2 169 91.8 184 100.0 	6 3.6 160 96.4 	166 100.0 
Bleeding Gums 	 32 	17.4 152 82.6 184 100.0 	21 12.7 145 87.3 	166 100.0 
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above table revealed that prevalence of thin and lustreless hair 
Bitot Spot (6.5%), Pale Conjunctiva (29.9%), Glossitis (9.8%), 
(8.2%) and Bleeding Gums (17.4%) was higher among boys 
;. On the other hand, night blindness (7.4%) and Koilonychia 
were more prevalent among girls than boys. 
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Figure 4.47: Prevalence of Clinical Signs Among Boys and Girls 
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Table 455: Comparative Prevalence of Clinical Signs/Symptoms 
Clinical Signs 	 Prevalence in Other Studies (%) 	Prevalence 
In Present 
Study (%) 
Thin and Lustre Less Hair 	• 51 [Mchrc.tra Monika et al, 2011] 	2S.0 
• 26 [Chandra S. et al, 1994] 
• 94 [Prabhankar Jai S.C. et al, 2009] 
Bitot Spot 	 • 2.1 [Chauhan T. et al, 2011] 	 5.7 
• 14 [Chandra S. et al, 1994] 
Night Blindness • 0.5 [Chauhan T. et al, 2011] 6.3 
• 35 [Chandra S. eta]. 1994] 
Pale Conjunctiva • 34 [Chandra S. et al, 1994] 29.4 
Koilonychia • ii [Chandra S. et al, 1994] 17.4 
Glossitis • 8 [Chandra S. et at, 1994] 8 
Angular Stomatltis Cheilosis • 17.5 [Mehrotra Monika et al. 2011] 6 
• 10 [Chandra S. et al, 1994] 
• 37 [Prabhankar Jai S.C. et al, 20091 
Bleeding Gums • 4.5 [Mehrotra Monika et al, 2011] 15.1 
• 15 [Chandra S. et al, 1994] 
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5. 
DISCUSSION 
According to Cora ct at (2010), school age children around the global 
suffer from micronutrient deficiencies and malnutrition. Nutritional 
deprivation during the school-aged years can further constrain the 
physical and cognitive development of school children, possibly limiting 
their educational achievement and attenuating the impact of educational 
interventions for social development. Malnutrition during the school aged 
years may even directly and indirectly compromise the health and 
survival of the future generation, as malnourished children approach 
adolescence and their reproductive years in a nutritionally and 
educationally disadvantaged position. Yet, school-aged children are not 
commonly included in health and nutritional surveys. An up to date 
overview of their nutritional status across the world is not available. Most 
of the research focuses on malnutrition in young children under 5 years of 
age. So in the present study, an attempt was made to assess the nutritional 
status of school going children in the age-group 6-12 years in rural areas 
of Aligarh district and the associated socio —demographic characteristics 
related to children. The findings of the present study have been discussed 
under the following headings in the light of relevant review of literature- 
5.1. Nutritional status of school- going children 
5.2. Socio-demographic factors associated with nutritional status of 
school-going children 
5.3. Energy and protein consumption pattern of school-going children. 
5.4. Prevalence of clinical signs of nutritional deficiency disorders 
Discussion 
5.1. Nutritional Status of School-Going Children 
In the present study, nutritional status of school-going children was 
determined on the basis of two anthropometric indices-heights for age 
and BMI for age, using WHO z score system. Height for age z score 
(HAZ) and BMI for age z-score (BAZ) were calculated with the help of 
WHO anthro-plus software. 
Height for Age (HAZ): According to Martorella et al (1992) stunting 
(low height for age) is associated with long term consequences, such as 
impaired intellectual achievement and school performance and also leads 
to reduction in adult body size and, subsequently, reduced work capacity 
and obstetric complications. Regarding the classification of height for age 
(WHO, 2007 standards) 40.3% of school going children were found 
stunted and 27.7% were severely stunted in the present study. The overall 
prevalence of stunting (stunted + severely stunted) among children was 
68%. The prevalence of stunting was found to be higher than the study 
conducted by Saluja et al (2010), which reported that 43.8% children of 
primary school age were stunted in the Meerut city of Uttar Pradesh. 
Another study done in rural areas of Maharashtra by Patil and Wasnik 
(2009) showed the lower prevalence of stunting i.e. 30.3% than the 
present study (68%). In the present study, only 32% of school-going 
children were found in the normal category of height for age. Mekonnen 
et al (2013), reported in their study on malnutrition and its correlates 
among rural primary school children of Fogera district that, the overall 
prevalence of stunting was 30.7% and 0.6 0/, of the students were severely 
stunted. 
BMI for Age (BAZ): As mentioned in WHO tech rep ser 854 (1995), 
thinness (low body mass index [BMI] for age in school aged children can 
result in delayed maturation, deficiencies in muscular strength and work 
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capacity and reduced bone density later in life. The classi Gcation of BMI 
for age (WHO, 2007 standards) of school going children showed that 
49.7% and 29.7 % were found in the categories of thinness and severe 
thinness respectively. The overall prevalence of thinness (thin + severely 
thin) was 79.4% among the children. 
The findings of the present study showed the higher prevalence of 
thinness than the studies conducted by Chakraborty et al (2009) i.e. 
62.2% and Srivastava et at (2012) i.e. 33.3°/, in the West Bengal and 
Uttar Pradesh respectively. It was revealed in the study conducted by 
Mekonnen et al ( 2013) that the overall prevalence of thinness among 
rural primary school children of Fogera district was 37.2% (which was 
much lower than the present study) and only 6.5% of children were found 
severely thin in their study. 
5.2 Socio - Demographic Factors Associated with 
Nutritional Status of School Going Children 
According to Babar et al (2010), nutritional problems are not just 
medical problems rather they have roots in many sectors of development 
such as economy, education etc. Malnutrition is caused by a number of 
intervening factors that form a web of causation and enhance each other's 
effect. It is largely the by product of poverty, insufficient education, 
ignorance, low income, large family size, occupation etc. In the present 
study the effect of various socio-demographic factors, like age of the 
child, gender, parents education, fathers occupation, mothers' working 
status, family type, number of siblings and socio-economic status of the 
family on nutritional status of school going children was determined. The 
discussion on these related factors to nutritional status of children of 
school age have been presented as follows: 
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Age of the Children: In the present study majority (32.3%) of children 
were found in the age group 6-7 years and only 6.3% children were in the 
age group 11-12 years. In regard of height for age, the highest prevalence 
of stunting (68.5%) was observed in the age group 6-7 years and lowest 
prevalence (13.2%) was found in the age group 11-12 years. The study 
conducted by Srivastava et a] (2012), showed that prevalence of stunting 
was highest in the age group 5-6 years. According to Srivastava et al 
(2012), nutritional status was positively correlated to age, indicating poor 
nutritional status of young children whereas the result of the present study 
showed the insignificant association (p>0.05) between age group and 
height for age of school going children. Mushtaque et al (2011), observed 
that stunting among children aged 5-6 years and 7-8 years was 
significantly lower as compared to children aged 9-10 years and 11-12 
years. In regard of association between age-group and BMI for age of 
school going children, the highest prevalence (75.8%) of thinness was 
observed in the age group 6-7 years and lowest 8.8% in the age group 11-
12 years. In the study conducted by Mushtaque et al (2011), children aged 
5-6 years (11%) and 7-8 years (8%) were significantly less likely to be 
thin as compared to children aged 9-10 years (9%) and 11-12 years 
(17%). The findings of the present study indicated the significant 
association (P<0.01) between age group and BMI for age of school going 
children. According to Subal et al (2012), children of all ages were very 
thin and they were in very critical position with respect to their nutritional 
status was concerned. Chesire et a] (2008), reported in their study that 
children who were over nine years of age were more underweight 
(72.4%) and stunted (77.2%) than those below eight years. In regard of 
BMI for age, Mushtaquc ct al (2011), found that children aged 5-6 years 
and 7-8 years were significantly less likely to be thin as compared to 
children aged 9-10 years and I I-12 years. 
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Gender: The proportions of male and female school-going children in the 
present study were 52.6% and 47.4% respectively. In regard of height for 
age, the prevalence of overall stunting was higher (75.9%) among 
females and the rate of normal children for height for age was higher 
(31%) among male children than female (24.1%). "1his study did not find 
any significant relationship between gender and nutritional status i.e. 
height for age of school going children (p>0.05). The similar study was 
done by Khalil and Khan (2004) in which stunting was observed in 
79.73% of boys and 81.80% of girls. In another study conducted by 
Saluja et al (2010), prevalence of stunting was higher (46.0%) among 
girls than boys (41.8%). 
The association between BMI for age and gender of school going 
children showed that there was higher prevalence of thinness (86.1%) 
among female children than male children (73.4%) of school going age 
group and the rate of normal children for BMI for age was higher among 
male children (26.6%) than female children (13.9%). There was 
significant association (p<0.01) between gender and BMI for age of 
school going children. Contrary to the findings of present study, Anjum 
et al (2012), found the higher prevalence of overall thinness among males 
(31.9%) than females (26.2%). Kaushik et al (2008), also observed the 
similar pattern for thinness among male and female children i.e. 27.8% 
and 19.4% respectively. In support of the findings of present study, 
Bhoite and lyer (2011), reported that stunting was more prevalent among 
girls than boys but it was different in case of thinness as they found that 
thinness was more in boys than girls. Contrary to the findings of present 
study, prevalence of thinness was more in boys (77.6%) than girls 
(76.4%) in the study conducted by Subal et al (2012). 
m 
Mandot et at (2009), supported the findings of present study, in 
regard of stunting as the rate of stunting was higher among girls (i.e. 
46.9%) than boys (i.e. 44%), in regard of thinness, the contrary findings 
were revealed as prevalence of thinness was higher among boys (69.7%) 
than girls (59.3%). Patil and Wasnik (2009), observed the similar trend 
for stunting (boys=30.4%; girls=30.1%) and thinness (boys = 16.9%; 
girls = 16.6%) among both the sexes. Srivastava eta! (2012), and Mian et 
al (2002) reported no significant association between gender and 
nutritional status of children. Gender disparity in stunting and thinness 
was also found insignificant by Muslitaque et at (2011). 
Father's Education Level: Majority i.e. 50% of children were having 
fathers who were literate. The proportions of illiterate and primary 
educated fathers were 24.3% and 25.7% respectively. The overall 
prevalence of stunting was higher (77.8%) among the children of primary 
educated fathers. Babar et at (2010), stated that paternal literacy level was 
indirectly associated with child nutritional status. Fathers may be 
important because he plays more active role in certain health seeking 
decisions and household income, in our social setup. In the present study 
insignificant association (p>0.05) was observed between father's 
education level and nutritional status (height of age) of school going 
children. 
In regard of BMI for age, the highest prevalence of thinness (80%) 
was observed among the children who had illiterate fathers and 
maximum percentage (27.4%) of normal children for BMI for age was 
found among children whose fathers were literate. The findings revealed 
the significant association (p<0.01) between fathers' education level and 
nutritional status i.e. BMI for age of school going children. The same 
trend was observed by ltahman et al (2009) that fathers' education was an 
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important determinant and has a positive impact on child health and 
nutritional status. Higher level of fathers' education plays an important 
role to ensure better nutritional status of children. On the other hand 
Mukherjee et al (2007) reported that fathers' education was not 
significantly associated with any of three indices of malnutrition i.e. 
stunting, wasting and underweight. 
Mothers' Education Level: As stated by Smith and Haddad (2000), 
mothers' education level within the same social class is a key determinant 
of their children's health. A high level of maternal education could lower 
childhood malnutrition. In the present study the proportions of children 
who were having illiterate, literate and primary educated mothers were-
46.0%, 35.1% and 18.9% respectively. In regard of height for age, it was 
found that stunting was more prevalent among children (78.9"/0) who 
were having illiterate mothers and there was highly significant (p<0.01) 
association between height for age and education level of mothers. The 
similar findings were revealed in the study conducted by Kaushik et al 
(2012), in which it was stated that educational status of mothers have a 
significant association with nutritional status of children. According to 
Ejekwu et al (2012), stunting was significantly associated with mother's 
education. 
In the present study, the association between maternal education 
level and BMI for age showed that majority i.e. 93.2% children were 
found thin who were having illiterate mothers. Maximum percentage 
(69.7%) of normal children was observed among those who were having 
mothers with primary education. It was found in the study conducted by 
Babar et al (2010) that BMI values were negatively correlated of 
mother's education. According to Joshi et al (2011), more than 68% of 
mothers of malnourished children were illiterate compared to 56% of 
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normal children. The present study showed the significant association 
(p<0.01) between maternal education level and BMI for age. Mukherjee 
et al (2008) observed the similar trend that mothers' education has a 
strong independent effect on a child's nutritional status. It was reported 
by Srivastava et at (2012), that the risk of malnutrition was significantly 
higher among children whose mothers education was less than or equal to 
6'h standard. 
Fathers' Occupation: Concerning the occupation of fathers, out of total 
350 school-going children, 36.6% of them were having the fathers who 
were skilled. workers and majority i.e. 63.4% of children were having the 
fathers who were unskilled workers. The relationship between fathers' 
occupation and nutritional status i.e. height for age showed that there was 
higher prevalence of stunting (i.e. 77%) among school going children 
whose fathers were unskilled workers. In regard of fathers occupation 
and BMI for age of school going children, it was found in the present 
study that, 93.3% (majority) children were thin whose fathers were 
unskilled workers. The significant association was observed between 
fathers' occupation and nutritional status (i.e. height for age and BMI for 
age) of school going children (p<O.OI). From the existing evidences 
(Vella et al, 1992 and Pelletier et al 1993), it is clear that childhood 
malnutrition is associated with a number of socio- economic and 
environmental characteristics, parents occupation was one of them. The 
similar finding were observed by Badrialaily (2008), which indicated that 
fathers occupation was had significant association with nutritional status 
of elementary school children in Banda Aceh municipality, Indonesia. 
Nabag (2011) also stated that fathers' profession was the most important 
determinant of children's nutritional status. 
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Family Type: In regard of the family type, 60% of children (maximum 
percentage) belonged to joint families and 36.4% (maximum percentage) 
children were in the normal grade of height for age who belonged to 
nuclear families. Concerning about the association between family type 
and BMI for age, it was found that there was 94.8% prevalence (highest) 
of thinness among the children who belonged to joint families. The 
statistical significant association was seen between the family type and 
nutritional status (HAZ and BAZ) of school going children. 
Vazir et at (1998) also stated that small family size was the 
significant factor for positive development as nuclear families were 
significantly related to better nutritional status. Contrary to the findings of 
present study, Devi et al (1999), showed that family type was not related 
to the child's physical development. According to Ejekwu et al (2012), 
significant association was found between stunting and household size. In 
support of present study. Srivastava et at (2012), revealed that the risk of 
malnutrition was significantly higher among children living in joint 
families. Similar tread was observed by Batool et at (2012), which 
explains that large family size seem to be associated with poor health 
status of primary school-children. According to Mian et al (2012), 
malnutrition was more commonly observed in large families. 
Mothers Working Status: In the present study, majority i.e. 63.7% of 
children were having the non working mothers. In regard of mothers 
working status and height for age of school going children, it was found 
that majority (77.1%) of children of non-working mothers were stunted 
and maximum children (36.2%) were found in the normal grade of height 
for age whose mothers were engaged in income generating activities 
(working mothers). The association between mothers working status and 
BMI for age, the higher prevalence of thinness (91.9%,) was observed 
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among the children of non working mothers. The highly significant 
association was established between the mothers working status and 
nutritional status (i.e_ HAZ and BAZ) of school going children (p<0.01). 
According to Joshi et al (2011), occupation of mothers was found to have 
highly significant association with malnutrition among children. Contrary 
to the findings of present study, Badrialaily (2008) showed that mothers' 
occupation had no association with nutritional status of elementary school 
children in Banda Acch Municipality of Indonesia. According to 
Strivastava et al (2012), the risk of malnutrition was significantly higher 
among children of working mothers. Contrary to the findings of present 
study. Mukhcrjee et al (2008), reported no significant relationship 
between the working status of mothers and presence of malnutrition in 
their children. 
Number of Siblings: It was found in the present study that majority 
(58.6%) of the school going children were having more than 3 siblings. 
The association between numbers of siblings with height for age of 
school going children indicated the higher prevalence (77.1%) of stunting 
among the children who were having more than three siblings. On the 
other hand, 34.5 % (majority) children were under the normal category of 
height for age who were having less than or equal to three siblings in the 
family. Statistically there was significant association between the number 
of siblings and nutritional status i.e. height for age of school going 
children (p<0.01),In regard of number of siblings and BMI for age, 
majority (93.1%) of children who were having more than three siblings, 
were under the category of thinness (thin+ severely thin). Majority (40%) 
of children were found under the normal category of BMI for age, who 
were having less than or equal to three siblings. The statistically 
significant association was seen between number of siblings and BMI for 
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age of school- going children (p<0.01). The similar pattern of stunting 
and thinness was observed by Mushtaq et al (2011) as stunting was 
significantly higher (12%) among the children having more than three 
siblings and it was lowest (4%) among children having no sibling. In case 
of thinness, he found that children having more siblings were 
significantly more likely to be thin. Data from NFHS 11 (2000) also 
indicated that children with three or more older siblings were more likely 
to suffer chronic malnutrition. In support of the findings of present study, 
Kumari et al (2007) stated that in families with more number of children, 
less attention was paid for the fulfillment of nutritional requirements of 
the children. Families with single child had the highest percentage of 
normal children and with an increase in the family size, a significant 
decrease in the percentage of normal children was observed. The severity 
of malnutrition increased with an increase in the number of children in 
the family. 
Social Class: Concerning the social class of school going children, the 
proportion of children belonging to lower middle and upper middle social 
class was 60.3% and 39.7% respectively. In regard of social class and 
height for age, majority of children (77.7%) from lower middle social 
class were found stunted and maximum percentage i.e. 36% of children 
from upper middle social class were under the normal category of height 
for age. Social class and height for age of school going children were 
significantly associated (p<0.01). The association between social class 
and BMI For age highlighted the higher prevalence (92.4%) of thinness 
among children who belonged to lower middle social class and very less 
percentage i.e. 7.6% of children from lower middle social class were 
found under the normal category of BMI for age. Significant association 
was observed between social class and BMI for age among school going 
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children (p<0.01). Sheriff et al (2000), reported the higher prevalence of 
stunting and wasting among school children belonged to low-income 
households. According to Mushtaque et al (2011), rural and urban 
children with low socio-ccommrnic status had significantly higher risk of 
being stunted and thin than urban children with middle or higher socio-
economic status. In support of the findings of present study, Babar et al 
(2010), stated that among children from upper socio-cconomic class, 
very less percentage (19.28%) were found under the category of low BMI 
for age. According to Mukherjee et al (2008), socio-economic status was 
one of the important determinants of nutritional status of children. Joshi 
et al (2011) also found that monthly per capita income was significantly 
associated with malnutrition among children. Chesire et al (2008), also 
supported the findings of present study as monthly household income was 
found to be the significant factor of nutritional status of the children. 
Kumari (2007) reported that the higher the economic status, the lower the 
percentage of malnutrition. Significant association was observed between 
stunting and family income by Ejekwu et al (2012). 
5.3 Energy and Protein Consumption Pattern of School 
Going Children 
In regard of energy and protein consumption pattern of school-
going children, majority of children were having inadequate energy 
(62%) and protein (72%) consumption pattern. On the other hand, 38% 
and 28% children were found under the category of adequate energy and 
protein consumption pattern respectively. The findings of Mehrotra et al 
(2011), highlighted that the diet of 20% rural children were deficient in 
protein than the recommended dietary allowances, on the other hand 
energy deficiency was exhibited by 54% of rural respondents. 
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In contrast to the findings of present study, Oldewage (2010) 
revealed that there was deficient intake of all the nutrients except for 
protein, carbohydrates and thiamine among primary school children in 
Qwa-Qwa. In support of the findings of present study, Prabhakar (2011), 
revealed that the percentage of adequacy in energy and protein intake was 
belong the respective RDAs_ Sankhla et al (2004), also found that there 
was highly inadequate energy and protein intake than RDA among the 
children of Udaipur district of Rajasthan. Kulsurn et al (2008), revealed in 
their study that only 22% of children consumed diets adequate in protein 
and energy. The study of Sati and Dahiya (2012), reported that the intake 
of all the nutrients including energy except protein was significantly 
lower than the recommended dietary allowance. 
The associations between energy consumption pattern and 
nutritional status of school going children showed the higher prevalence 
of stunting (41.5%) and severe stunting (39.6%) among the children 
whose energy consumption pattern was inadequate. Similarly, in case of 
BMI for age, majority of children (50.7%) were found thin and severely 
thin (42.4%) who were having inadequate pattern of energy consumption. 
In case of protein consumption pattern and nutritional status of children, 
it was found in the study that majority of children were severely stunted 
(40.1%) who were having inadequate pattern of protein consumption. The 
overall prevalence of stunting was low (58.1%) among the children who 
were having adequate pattern of protein consumption. In regard of B.M.I. 
for age, highest prevalence of thinness (54%) and server thinness (40.5%) 
was found among the children who were having inadequate pattern of 
protein consumption. Statistically significant association was observed 
between nutritional status and energy and protein consumption pattern of 
school going children. Chesire et a] (2008), revealed that 24-hr dietary 
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recall did not have significant influence on the nutritional status of the 
children, whereas in the present study, there was significant association 
between energy/protein consumption pattern and nutritional status of 
children. In the present study, various factors like age group of children, 
gender, social class, type of family, mothers' education level and 
maternal working status were found to be significantly associated with 
energy and protein consumption pattern of school-going children. In 
regard of age group and energy and protein consumption pattern, it was 
found that majority of children(69%) in the age group 6-7 years were 
having inadequate energy consumption pattern. On the other hand highest 
percentage i.e. 78.6% of children in the age group 9.10 years were having 
inadequate protein consumption pattern. In case of gender and energy and 
protein consumption pattern, majority (43.5%) of boys were having 
adequate pattern of energy consumption and highest percentage (78.9%) 
of girls were having inadequate pattern of protein consumption. Similar 
findings were revealed by Sahoo and Pal (2006) as dietary intake among 
the tribal girls was very poor in comparison to recommended dietary 
allowances. In support of the finding of the present study, Mitra et a] 
(2006), observed that both boys and girls consumed lower amount of 
energy and protein than the recommended dietary allowances in all the 
age groups, whereas boys consumed marginally higher energy than girls 
in all age group. In case of protein consumption, they found that girls 
consumed higher amount of protein compared to boys in 4-6 years of age-
group but less in 7-9 years and 10-12 years age groups. The relationship 
between social class and energy and protein consumption of school going 
children showed that majority of children (57.6%) from upper middle 
social class were having adequate pattern of energy consumption. On the 
other hand, highest percentage (82.9%) of children from lower middle 
class were having inadequate pattern of protein consumption. In regard of 
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association between family type and energy and protein consumption 
pattern, 72.4% (majority) of children from joint families were having 
inadequate energy consumption pattern and less percentage i.e.51.4% of 
children from nuclear families were having inadequate pattern of protein 
consumption. The relationship between mothers' education level and 
energy and protein consumption pattern of children showed that majority 
(82.6%) of children of illiterate mothers were having adequate pattern of 
energy consumption and in case of protein consumption pattern, highest 
percentage i.e. 87'% of children of illiterate mothers were having 
inadequate pattern of protein consumption. In regard of maternal working 
status and energy and protein consumption pattern, majority (71.7%) of 
children of non working mothers were having inadequate pattern of 
energy consumption. On the other hand, very less percentage i.e. 16.1% 
of children of non working mothers were having adequate protein 
consumption pattern. The similar trend was observed by Kulsum et al 
(2008) as protein calorie adequacy was significantly influenced by 
literacy or economic status of mothers. In the present study, statistically 
significant associations of gender, social class, family type, mothers' 
education level and working status of mother with energy and protein 
consumption pattern of school going children were observed. Age group 
of children and energy and protein consumption pattern was 
insignificantly associated. 
5.4 Prevalence of Clinical Signs of Nutritional Deficiency 
Disorders 
In the present study, there was 28% prevalence of thin and 
lusterless hair, 5.7% Bitot spots, 6.3% night blindness, 29.4% pale 
conjunctiva, 17,4% koilonychia, 8.0% Glossitis, 6.0% cheilosis and 
15.1% bleeding gums among 350 school going children. It was surprising 
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to mention that no case of goiter was found during the course of study. It 
was further revealed in the study that prevalence of thin and lusterless 
hair (28.8%), Bitot spot (6.5%), pale conjunctiva (29.9%), Glossitis 
(9.8%), Cheilosis (8.2%) and Bleeding Gums (17.4%) was higher among 
boys than girls. On the other hand, night blindness (7.4%) and 
koilonychias (18.7%) were more prevalent among girls than boys. The 
similar trend for vitamin A deficiency was observed by Khan and 
Mahmood (2012) as there was 6.37% prevalence of Vitamin A deficiency 
among school children of Bareilly. In there study, prevalence of VAD 
was slightly higher among boys as compared to girls, but in the present 
study, prevalence of Bitot spot was higher among boys and night 
blindness was more prevalent among girls than boys. Chandra and Salil 
(1994), reported the 35% prevalence of night blindness among school 
children and contrary to the findings of present study, Chandra and Salil 
(1994) further revealed the greater prevalence of night blindness among 
boys than girls. In their study, 14% of total school children showed the 
presence of Bitot spot, which was higher than the findings of present 
study. Similar trend was observed by Chandra and Salil (1994) in case of 
prevalence of Bitot spot among boys and girls as higher percentage of 
boys than girls showed the presence of Bitot spots. Chauhan et al (2011) 
revealed the significantly higher prevalence of VAD among girls and 
boys. Very high prevalence (48.80%) of Bitot spot was found by Nigudgi 
et al (2012) among school children of Gulbarga city, India. Prabhankar 
and Gangadhar (2009) revealed the 94.1% prevalence of lack of luster 
among the studied children, which was greater than the findings of 
present study. 
Chandra and Salil (1994), observed the slightly lower prevalence 
(26%) of lack of lustre in the hair than the present study (28%). Similar to 
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the findings of present study, greater percentage of boys than girls 
showed lack of lustre in their hair. Prevalence of koilonychia was 
observed in Ii percent of school children by Chandra et al (1994), which 
was lower than the findings of present study (17.4%). Contrary to the 
findings of present study, Chandra et al (1994) revealed the higher 
prevalence of koilonychia among boys than girls. Mchrotra et al (2011) 
observed that 4.5% rural children had bleeding gums which was lower 
than the present findings (15.1%). Pale conjunctiva and Glositis was 
observed in 34% and 8% respectively among school children by Chandra 
and Salil (1994). 
Limitations of the Study: 
• Ordinal position of the study was not included in the personal 
profile of the child. So the impact of ordinal position on nutritional 
status of school going children was not assessed in the present 
study. 
• Spin the bottle method which is considered the least statistically 
desirable technique, was adopted by the researcher for the selection 
of households. 
• The present study was limited to anthropometric measurement, 
clinical examination and 24 hr dietary recall method. Biochemical 
examination of school going children could be adopted by the 
researcher for the confirmation of micro-nutrient deficiency 
disorders. 
• The present study was based on a single 24 hour recall which does 
not accurately show usual food consumption 
• The interview schedule was developed in English and 
administered in Hindi. 
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Future Research Area: 
• Besides anthropometric measurements, clinical examination and 24 
hr dietary recall method, other techniques of nutritional assessment 
of school-going children like laboratory and biochemical 
assessments should be done to support the evaluation of nutritional 
status of children in a big way. Due to time limitations, this was not 
possible in the present study, but the finding of the present study 
have paved way to explore deep into the physiological and 
biological aspects of the children in this age group for the future 
research 
• A study based on the effect of mothers feeding pattern during 
pregnancy and lactation, time to initiate the breastfeeding and 
complementary feeding, birth weight of the child on the present 
nutritional status of school going children can be conducted in the 
future. 
• The results of the present study reflects very poor nutritional status 
of the school going children among both boys and girls. A similar 
study need to be done in the same area of study with larger sample 
and also data from other places can throw some more light in these 
dimensions. 
• A study based on the impact of maternal nutritional knowledge and 
infectious diseases among school going children on nutritional 
status of the children in this age —group can be conducted in future. 
• A comparative study among rural and urban areas of Aligarh 
District focusing on nutritional assessment of school going children 
can be done in future. 
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6. 
SUMMARY AND CONCLUSION 
The present study, "Assessment of Nutritional Profile of School-Going 
Children (6-12 years) Among Rural Areas of Aligarh District" was 
conducted in the four villages of Jawan Block, District Aligarh with the 
following aims and objectives- 
• To assess the nutritional status of school-going (6-12years) 
children using Anthropometric Indicators- Height for Age and BMI 
for Age. 
• To examine the effect of socio-demographic factors on nutritional 
status of school going children. 
• To assess the pattern of dietary consumption of nutrients (calories 
and protein) among school going children by using 24 hr dietary 
recall method. 
• To examine the prevalence of clinical signs of nutritional 
deficiency disorders among school-going children. 
The result of the present study has been summarized in the 
following manner- 
Brief Description of the Study Area and Methods Applied in 
Research 
• The present study was undertaken in the rural field practice area of 
Department of Community Medicine, Jawaharlal Nehru Medical 
College, Aligarh Muslim University Aligarh under Rural Health 
Training Centre. 
• The study was carried out for a period of 6 months from April 2010 
to September 2010. 
and Conclusion 
• Out of total 7 villages registered under Rural Health Training 
Centre, only four villages, namely- Jawan, Chhota Jawan, Tejpur 
and Sumera were selected. 
• Interview schedule was prepared as a tool for data collection for 
obtaining the information about the socio-demographic profile of 
children and their nutritional status. 
• Social class classification was done according to modified Prasad's 
Classification (2004). 
• Nutritional assessment of school-going children was done by using 
three standard techniques i.e. anthropometric measurements, 24 hr 
dietary recall method and clinical examination. 
• The study was conducted in the households among the areas of 
study. 
Socio-Demographic Profile of School Going Children 
• A total of 350 school going children were selected for the purpose 
of present study which was based on the findings of initial pilot 
study. 
• Out of total 350 children-161 from Jawan, 44 from Chhota Jawan, 
43 from Tejpur and 102 from Sumera were selected by applying 
the method of proportion of population size. 
• Children who had completed 6 years of age on the date of 
interview and were not more than 12 years of age were included in 
the study. 
• Children having physical deformities of the limbs and spine and 
who were suffering from diseases and having mental defects were 
excluded from the study. 
• Out of total 350 school going children, majority (52.6%) of them 
were boys and remaining (47.4%) were girls. 
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• Maximum number of children (32.3%) were found in the age group 
6-7 years. 
• Majority (46%) of school- going children were having illiterate 
mothers and 35.1% were having mothers who were literate. Very 
few children (18.9%) were having the mothers who were educated 
upto primary level. 
• Majority (50%) of children were having literate fathers. 24.3% and 
25.7% children were having illiterate and primary educated fathers 
respectively 
• Majority (63,4%) of children were having the fathers who were 
unskilled workers whereas only 36.6% children were having the 
fathers who were skilled workers. 
• Maximum percentage (63.7%) of children were having the non-
working mothers, on the other hand 36.3% children were having 
the working mothers. 
• Majority of children (60%) belonged to joint families and only 
40% belonged to nuclear families. 
• Maximum number (i.e.-205) of children were having more than 3 
siblings and 41.4% were having less than 3 or equal to 3 siblings. 
• Majority of children (60.3%) were found in lower middle class and 
39.7% were found in upper middle class on the basis of modified 
Prasad's classification (2004). 
Nutritional Profile of School Going Children 
• Majority of school going children (68.0%) were found stunted and 
32% children were in the category of normal height for age. Out of 
total 68% children who were founded stunted, among them-40.3% 
were stunted and27.7% were severely stunted according to WHO, 
2007 standards. 
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• Maximum percentage i.e. 79.4% of school going children were 
found thin and only 20.6% were under the category of normal BMI 
for age. Out of total 79.4% children who were found thin, among 
them-49.7% were thin and 29.7% were severely thin according to 
WHO, 2007 standards. 
• Majority (62.0%) of school going children were having the 
inadequate pattern of energy consumption whereas 38% were 
having the adequate energy consumption pattern. 
• Majority (72%) of school going children were having inadequate 
pattern of protein consumption and remaining 28% were having the 
adequate pattern of protein consumption. 
• Majority (81.1%) of children were found stunted whose energy 
consumption pattern was inadequate. 
• Very high percentage (93.1%) of children were found thin whose 
dietary pattern of energy consumption was inadequate. 
• Majority (77.8%) of children whose dietary pattern of protein 
consumption was inadequate, were found stunted whereas highest 
percentage (41.8%) of children were under the normal category of 
height for age whose protein consumption pattern was adequate. 
• Majority (94.5%) of children were found thin whose protein 
consumption pattern was inadequate. On the other hand, maximum 
percentage (59.2%) of children were under normal category of 
BMI for age whose protein consumption pattern was adequate. 
• There was 28% prevalence of thin and lusterless hair among 350 
school going children 
• Bitot spots and night blindness was present in 5.7/o and 6.3% 
children respectively. 
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• Prevalence of pale conjunctiva and koilonychia was observed in 
29.4% and 17.4% children respectively. 
• Glossitis and cheilosis were prevalent in 8.0% and 6.0% children 
respectively. 
• Problem of bleeding gums was observed in 15.1% children 
• The study area was found fortunate in having no single case of 
goiter during the course of study. 
• Prevalence of thin and lusterless hair (28.8%), Bitot spot (6.5%), 
Pale conjunctiva (29.9%), Glossitis (9.8%), cheilosis (8.2%) and 
bleeding gums (17.4%) was higher among boys than girls. 
• Night blindness (7.4%) and koilonychia (18.7%) were more 
prevalent among girls than boys. 
Impact of Socio- Demographic Factors on Nutritional Status 
(HAZBAZ) of School Going Children 
• Majority (68.5%) of school going children were found stunted in 
the age group of 6-7years and only 13.2% children in the age group 
11-12 years were stunted. Majority of stunted (31.9%) and 
severely stunted (36.6%) children were observed in the age group 
6-7 years. 
• Majority (75.8%) of school going children in the age group 6-7 
years were found thin and only 8.8% children were observed thin 
in the age group11-12 years. 
• Majority of female children (75.9%) were found stunted and 
prevalence of stunting was 69% among male children. Majority 
(31%) of male children were under the category of normal height 
for age. 
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• Majority of female children (86.1%) were found thin and 
prevalence of thinness among male children was 73.4%. Majority 
(26.6%) of male children were under the category of normal BMI 
for age whereas only 13.9% females were found normal. 
• The overall prevalence of stunting among children who had 
illiterate, literate and primary educated fathers, was 68.2%, 71.5% 
and 77.8% respectively. 
• Majority (80%) of children who had illiterate fathers were found 
thin. Maximum percentage (27.4%) of children was found under 
the normal category of BMI for age whose fathers were literate. 
• Majority of children (78.9%) of illiterate mothers were found 
stunted. Majority of children (45.5%) were under the normal 
category of height for age whose mothers were educated upto 
primary level. 
• Majority of children (93.2%) who were having illiterate mothers 
were found thin. Maximum percentage of normal children (69.7%) 
was observed whose mothers were having primary education. 
• Highest prevalence of stunting (77%) was seen among children 
whose fathers were unskilled workers, whereas majority (35.9 %) 
of children whose father were skilled workers were found under 
the normal category of height for age. 
• Majority (93.3%) of children of fathers who were unskilled 
workers were found thin whereas 55,5% children of fathers who 
were skilled workers were found thin. 
• Maximum percentage (77.1%) of children of non-working mothers 
were found stunted. Majority (36.2%) of children of working 
mothers were under the normal category of height for age. 
and Conclusion 
• Very high prevalence of thinness (91.9%) was observed among the 
children whose mothers were non-working and only 8.1% children 
of non working mothers were found normal for BMI for age. 
• Majority (78.1%) of children from joint families were found 
stunted. On the other hand highest percentage (36.4%) of normal 
children was found among those who belonged to nuclear families. 
• Very high percentage (94.8%) of children were found thin who 
belonged to joint families. Majority of children (43.6%) from 
nuclear families were under the category of normal BM[ for age. 
• Majority of children (77.1%) were found stunted who were having 
more than three siblings. Maximum percentage (34.5%) of children 
were under the normal category of height for age, who were having 
less than or equal to three siblings. 
• The highest prevalence of thinness (93.1%) was observed among 
the children who were having more than 3 siblings 
• Majority (77.7%) of children were found stunted who belonged to 
lower middle social class. On the other hand, maximum percentage 
(36%) of children were under the normal category of height for age 
who belonged to upper middle social class. 
• Majority (92.4%) of children from lower middle social class were 
found thin and only 7.6% children were under the normal category 
of BMI for age who belonged to lower middle class. 
Factors Associated with Energy and Protein Consumption 
Pattern of School Going Children 
• Majority of children (69%) in the age group 6-7 years were having 
inadequate pattern of energy consumption. Maximum percentage 
(53.3%) of children in the age group 10-11 years were having 
adequate energy consumption pattern. 
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• Majority of boys (43.5%) than girls (31.9%) werc found in having 
adequate pattern of energy consumption. 
• Majority of children (72.4'% from joint families were having 
inadequate energy consumption pattern. 
• Majority (82.6%) of children of illiterate mothers were having 
inadequate pattern of energy consumption 
• Majority of children (71.7%) of non working mothers were having 
inadequate pattern of energy consumption. 
• Majority of children (78.6%) in the age group 9-10 years were 
having inadequate protein consumption pattern. 
• Majority of boys (34.2%) than girls (21.1%) were having adequate 
protein consumption pattern. 
• Majority (82.9%) of children from lower middle class were having 
inadequate pattern of protein consumption 
• Majority of children (85.7%) from joint families were having 
inadequate pattern of protein consumption. 
• Majority of children of illiterate mothers (87%) were having 
inadequate pattern of protein consumption 
• Majority (83.9%) of children of non-working mothers were having 
inadequate protein consumption pattern. 
• Majority of children (57.6%) from upper middle social class were 
having adequate pattern of energy consumption pattern. 
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Suggestions and Recommendations 
• Special programmes need to be formulated at the local level by 
visiting doctors and health service providers for enhancing the 
nutritional status of this segment of children but at the same time it 
should be kept in mind that cost effectiveness should be a priority 
in disseminating nutritional information. This will ensure sense of 
affordability in providing food and adequate nutrients to children 
by the mothers. 
• Effective TEC (information. education and communication) 
strategies are necessary because use of these materials and methods 
such as flash cards, posters, charts, flip album and indigenous 
method such as puppet shows, "nukkad natak" ( street plays), folk 
songs, have significant association with health service use. 
• Skill-based nutrition education is necessary to address the entire 
family not only the mothers. It should be focused on 
communication which results in behavioral change. 
• Umbrella approach (a combination of local organizations- both 
governmental and non-governmental) should be taken up and 
implemented to generate awareness and mobilize parents of 
children in this age-group, towards health and nutritional 
development of children and themselves also. 
• Public health workers at village level (ANM/ASHA, anganwadi 
workers) should provided knowledge and skills to implement a 
nutrition education program effectively and efficiently. There is 
need to develop some tools to providing training to health 
workers. Well trained community workers local leaders will be 
beneficial to bring the behavioral change among the people and 
they can also enhance the access to healthcare for the entire 
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community. They will also be helpful to provide healthcare 
services and education to mothers and children where the public 
healthcare system is absent. 
• The medical officers at the nearby Rural Health Training Centre, 
Urban Health Training Centre and Jawaharlal Nehru Medical 
College, AMU, could play an instrumental role in regular growth 
monitoring of the nutritionally vulnerable sections of the 
population including school going children. They can instruct the 
ANM for regular visits to villages and taking the measurements of 
height and weight of children and maintaining the records so that a 
regular check can be kept on the development of the children. 
• School aged children are often omitted from health and nutritional 
surveys and surveillance. National Family Health Survey-3, 
conducted in 2005-2006 in India also excluded this age group of 
children. So there is need for national health and nutritional survey 
that include the school aged children and that do not limit their 
investigations to young children of age group between 0-5 years. 
• A comprehensive nutrition education programme should be 
initiated by the government of India. So special budget should be 
allocated for the same to improve the overall health and nutritional 
status of children in India. 
• There is an urgent need to impart knowledge among mothers of 
school-going children regarding the balanced diet and promote the 
consumption of food items like cereals. pulses, green leafy 
vegetables, roots and tubers, sugar and jeggery etc. which are 
affordable and locally available al the village level. 
• In addition to poverty alleviation, efforts should be made towards 
improvement in education, restricting family size, affective family 
planning techniques. safe water supply, sanitation and adequate 
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health care to have a positive impact on the nutritional status of 
school going children. 
• Nutritional status of school going children should be the matter of 
concern for policy makers as it is one of the main indicators of 
development and the pre-condition for the socio-economic 
development of the nation. 
• For the above interventions local NGOs, academicians of AMU. 
Medical officers of JNMC, MSW students of AMU could be 
brought together and organized for activities to generate awareness, 
float income generation activities for women and encourage them 
for their participation in village level programmes. 
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ANNEXURE-I 
INTERVIEW SCHEDULE 
Nutritional Profile of School Age Children in Selected Rural Areas of 
Aligarh District 
Serial No ...... 
Name of Village.... 
PART-1 (Respondent-Mother) 
Socio-demographic Profile of the Child: 
• Name of the Child: 
• Age of the Child: 	 Date of Birth 
• Gender of Child: 
	Li I) Male 2) Female 
* Father's Education: El 1) Illiterate 
2) Just Literate 
3) Primary School Certificate 
4) High School 
5) Intermediate 
6) Graduation/Post Graduation 
• Mother's Education: 1) Illiterate 
2) Just Literate 
3) Primary School Certificate 
4) High School 
5) Intermediate 
6) Graduation/Post Graduation 
I 
• Father's Occupation: 	❑  1) Skilled Worker 
2) Unskilled Worker 
• Mother's Working Status: 	I) Working ❑  
2) Non Working 
• Type of Family: 	 1) Nuclear 
2) Joint/Extended 
• Number of Siblings: 	 i) one ii) two iii) three 
iv) four v) five or more 
• Social Class: Modified Prasad's Classification (2004) 
Social Class 	Per Capita Monthly Income Limits (Rs.) 
Prasad's Classification Modified Proposed 
(1961) Classification for the 
Month of December 2004 
1 Upper High 100 and above 10,000 and above 
11 High 50-99 5000-9999 
III Upper Middle 30-49 3000-4999 
IV Lower Middle 15-29 1500-2999 
V Poor Below 15 500-1499 
TV Very Poor or - Below 500 
PART -2 (Respondent-Mother and Child) 
Nutritional Assessment of the Child: 
(A) Anthropometric Measurements- 
Standing Height 	em 
Weight 	 kg 
Anthropometric Indices — 
Height for Age Z score (HAZ) __ 	1) Normal 2) Stunted 
3) Severely stunted 
BMI for Age Z score (BAZ) = 	 1) Normal 2) Thin 
3) Severely thin 
(B) Dietary Assessment of the Child (24 hrs. Recall Method) 
Meal time Menu Ingredients Amounts 
(gms) 
Energy 
(Kcal) 
Protein 
(gm) 
Morning 
tea 
Midday 
Lunch 
Evening 
tea 
Dinner 
Total 
• Energy Requirement: 	1) Adequate 	2) Inadequate 
(As perthe RDA ICMR, 2010) 
• Protein Requirement: ___ 1) Adequate 	2) Inadequate 
(As per the RDA ICMR, 2010) 
(C) Clinical Examination Schedule 
Body Part Clinical Signs/Symptoms Nutrient 
Hair Thin and Lustreless Protein 
Eyes • Bitot Spot Vitamin A 
• Night Blindness Vitamin A 
• Pale Conjunctiva iron 
Mouth • Glossitis Riboflavin, 	Folic 	acid, 
Vitamin B12 
• Cheilosis/Angular Riboflavin 
stomatitis 
• Bleeding Gums Vitamin C 
Neck • Goiter Iodine 
Nails • Koilonychia Iron 
Source: ICNND (1985). 
ANNEXURE-11 
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ANNEXURE-III 
INDIA 
TODAY.in 
Lucknow%. October 29, 2012 
Uttar Pradesh to Launch State Nutrition Mission 
: •f __. 
Malnutrition among children has always been a problem for Uttar 
Pradesh. According to the National Family Health Survey (NFHS) 42 per 
cent of children in UP in the age group of 0 to 5 years are underweight 
and 7 per cent are severely malnourished. Hunger and Malnutrition 
survey report 2011 also indicates in UP 16 per cent children are severely 
underweight, 58.55 per cent are moderately underweight, 4 per cent 
severely malnourished and 3 per cent are severely wasted. 
Highlighting UP's poor child health scenario a delegation from a 
Citizen's Alliance Against Malnutrition- that comprises several 
parliamentarians including Dimple Yadav, MP Kannauj and wife of UP's 
chief Minister Akhilesh Yadav, stressed on the urgent need to implement 
the nutrition mission in the state. On 5th of September this delegation 
went to some villages in order to study the situation and prepared the 
vi 
recommendations. Thereafter they met the chief minister Akhilesh 
Yadav, who assured full support for the cause. 
Now state government has decided to launch State Nutrition 
Mission. For this a four member team of experts from UP will be visiting 
Maharashtra beginning 29th of October to study the model of nutrition 
mission being implemented there. Maharashtra is one of the first states to 
launch such a mission. The visiting team comprise fuour representatives 
each from NRHM, UNICEF, Integrated Child Development Scheme 
(ICDS)as well as state health institute.They will be touring Maharashtra 
for three days and learn about the way the mission is being implemented 
there. 
The idea behind such a mission is to bring together various 
government's departments already working for the eradication of the 
malnourishment under one umbrella. At present Health department works 
on preventing anaemic mothers giving binh to underweight babies, ICDS 
department is involved in distribution of nutrition meals and monitors 
malnourishment in children through its anganwadi centers in association 
with Rural Development department. 
In Maharashtras 'Nutrition Mission, an autonomous body for the 
mission with the chief minister as the head of its steering committee. It is 
possible that UP might follow a similar model. 
V., 
ANNEXURE-IV 
i its` T F ~ C V' 00 R  D C ~G N K 
~ 	Working for a Word Free of Poverty 
helping; India Combat Persistently High Rates of 
Malnutrition 
Story Highlights 
• Rates of malnutrition among India 's children are almost five times 
more than in China, and twice those in Sub-Saharan Africa. 
• Too often, new mothers are adolescents. A staggering 75% of them are 
anemic and most on put on less weight during pregnancy than they 
should - 5 kilograms on average compared to the worldwide average 
of close to IOkgs. 
Malnutrition is India's silent emergency and among India's greatest 
human development challenges. Although India has seen strong 
economic growth over the past 20 years, malnutrition in children under 
five years of age continues to be among the highest in the world. 
Rates of malnutrition among India's children are almost five times 
more than in China, and twice those in Sub-Saharan Africa. Nearly half 
of all India's children - approximately 60 million - are underweight, about 
45% are stunted (too short for their age), 20% are wasted (too thin for 
their height, indicating acute malnutrition), 75% are anemic, and 57% are 
Vitamin A deficient. 
Malnutrition affects children's chances of survival, increases their 
susceptibility to illness, reduces their ability to learn, increases their 
chances of dropping out early from school, and makes them less 
productive in later life. Much of this undernourishment happens during 
VIII 
pregnancy and in the first two years of a child's life and, without 
appropriate interventions, the damage to brain development and future 
economic productivity is largely irreversible. 
Given its impact on health, education and economic productivity, 
persistent under-nutrition is a major obstacle to human development, 
impacting India's much-awaited demographic dividend and the country's 
prospects for future economic growth. 
While aggregate levels of malnutrition in India are alarmingly high, 
there are significant inequalities across states and socioeconomic groups 
with girls, rural areas, the poorest people, and scheduled tribes and castes 
being the worst affected. Six states - Bihar, Chhattisgarh, Jharkhand, 
Madhya Pradesh, Rajasthan, and Uttar Pradesh - account for over half of 
India's malnutrition cases, while an additional 8 to 10% of the burden is 
concentrated in specific areas of Andhra Pradesh and Maharashtra. 
Inter-generational cycle of malnutrition 
A number of factors are responsible for malnutrition. Inappropriate 
feeding and caring practices for young children, especially during the first 
two to three years of life are one of the major causes of malnutrition. This 
is often compounded by poor hygiene among dense populations that leads 
to the frequent occurrence of infections in young children, depleting their 
young bodies of nutrients. 
Too often, new mothers are adolescents. A staggering 75% of them 
are anemic and most on put on less weight during pregnancy than they 
should - 5 kilograms on average compared to the worldwide average of 
close to lOkgs. Malnourished adolescent girls cannot deliver healthy 
babies, thereby perpetuating the inter-generational cycle of under-
nutrition. 
On the other hand, literate and more empowered mothers have 
better nourished children. Recent analyses in Bangladesh reaffirm 
evidence that when women are involved in household decisions and have 
control over earnings, their children are better nourished. It was also 
found that a woman's experience of abuse and acceptance of domestic 
violence had a significant negative impact on her nutritional status, 
affecting her ability to produce a healthy baby. 
In order to attain a fully healthy, well-nourished, and productive 
population, it is important to improve access to nutritious and diverse 
foods, clean water, sanitary environments, pre-natal services, and 
knowledge and support for appropriate child-feeding practices, such as 
exclusive breast-feeding for the first six months. 
Integrated Child Development Services (ICDS) program - its 
restructuring and strengthening 
Building on the premise that the lack of access to food is the 
primary cause of malnutrition in young children, India's efforts to tackle 
the challenge have, in the past, focused primarily on distributing 
supplementary foods under the longstanding Integrated Child 
Development Services (ICDS) program. 
While ICDS services have expanded rapidly nationwide, they have 
largely targeted children between 3-6 years of age, by which time 
malnutrition has already set in. 
The Government of India has recently restructured the ICDS 
program with the aim of moving towards a more balanced multi-sectoral 
program to tackle this persistent challenge. The revised program will now 
focus on providing supplementary foods to pregnant women, nursing 
mothers and children under three years of age. It will also work to 
improve mothers' feeding and caring practices as well as promote the 
immunization and growth monitoring of children. In addition, it will seek 
to provide pre-school education to children, thus encompassing the troika 
of food, health and child care which are the cornerstones for improving 
nutritional outcomes. 
World Bank Support 
The World Bank's $106 million Integrated Child Development 
Services Systems Strengthening and Nutrition Improvement 
Program (ISSNIP) project is a first phase of a multi-phased program that 
will play a catalytic role in supporting the restructured ICDS, particularly 
in the poorer states where capacity is low and under-nutrition is high. 
The project will support the government's efforts to promote 
healthy pregnancy, timely and exclusive breastfeeding, infant and young 
child feeding practices, as well as improvements in personal hygiene with 
a particular focus on children under three. Additionally, the project will 
facilitate community mobilization and involvement as well as testing of 
innovative approaches and pilots in support of these efforts. 
The project will finance innovative pilots in 162 high malnutrition-
burden districts across eight states - Andhra Pradesh, Bihar, Chhattisgarh, 
Jharkhand, Madhya Pradesh, Maharashtra, Rajasthan and Uttar Pradesh. 
It will also help build institutional capacity and improve the synergies 
between the various national agencies involved in child nutrition and 
development. 
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ANNEXURE-V 
BBC 
NEWS WORLD 
28 May 2013 
Malnutrition Hits School Performance, Warns Save the Children 
Malnourishment is "driving a literacy and numeracy crisis in 
developing countries", says Save the Children 
:1 LluartCr ool the \\w- lc1's children are at rill: of underperlrnli hg at 
school 	because 	01 chronic 	lllalllutrltion. 	says UK charity 	Save 	the 
('hildren. 
\li„in out on a nullnitious diet could se\ ercly clZIIII a1>e a Child', 
ability to read and write. it said. 
The stuclv 1iuulld that IllalllourishIedI cl1ildheii suikrec irreversible 
damage: they -`,re\\ up smaller and \weaker, and their brains inight not 
de v elop hilly. 
xii 
'the ellalit\ ;ai(l tklill~.,. 111a14111t% Boll should he it hnot•itx tint' (I` 
leaders. 
Hi C\ \\ ill led in 'ol- he1'll h-AIIi(1 next month. 
I I1c i pk , I't - Food for Thought - is based on studies of' thousands 
O1 ch1lWl-CI1 111 I tlliolpia. India. 1'..'w and \ letllalll. 
-i llcir stuclV 5u'ti'LCSt5 that clliWIVIIi .I2C(I eit.iht \Vll0 are 51untcc1 clue 
to 111allllllt'llR)11 \\eI'e 1O"-, Mow lIkel\ to make mistakes r a(llll`t a'Illlhle 
sentence like "tile tillll is 11(1" or "1 IIkc (lt►'L 	111 111 those \v'llll a halalnce(l 
diet. 
heN COIllcl earn as I11UCI1 as 2()" ~, less ill adulthood, and the global 
economic 1111I' lct 01 malnutrition Could be up to ti,125bn (£ti 3hn ), Save the 
('hilclren said. 
Nutrition summit 
Pool- llllll-ltlo11 	IS (11-1\ Ill" 	a 	Illl'I'acv 1111(1 	IluIllnei'Ucy cI.isis 	in 
(lc\ elohin;( c'ollillnes. an(I is also a huge harrier to further hi 	l-es' in 
tackling c lill(1 deaths." said .laslllllie \\ Ilithread, Sa\ e the C'hil(iren 
International's ('hid' Executive. 
'.A gllal'tel' 01 the \vol'I(I's children are tilll1l'I•IIl1 the Cii('.ctS of 
chronic Illal11111 ru ion, putting iii ill ions of \'ollllg II\ es at risk." 
The UK 	.`10\ el'11i11Cllt is 11o1C1111`? a 	special nutrition s111111111t 	in 
I midoll on 8 June. ahead of the Illalll 	(►) `galllel'lllg, which is expected to 
look at issues such as i(lo(1 security  and the need 1O1' I11oI•e A11'Icall 
l'l1ll lit rids to have their own national nutrition phi us. 
\Vorld le del-s attendin<i that summit must "lace this crisis and 
tackle the scourge o1'111aln lit rition Ii►r good', said Ms Whitbread. 
